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Heald BORIZING boosts production of aircraft filter bodies 


PARTS PER HR. 


CHAMFER BORE CHAMFER 


HE fixture and tooling setup in the photo above 

looks like a very simple one — and it IS! Yet 
this single, three-point quill Borizes two cham- 
fers, two I.D.s and a bottom face on each of two 
identical bores in an aluminum aircraft filter 
body, all in a single, fully-automatic cycle with 
only one chucking of the part. 

As the diagrams show, the job is done with a 
cross feed unit on the Borizing quill to present 
the tooling to the work in the proper sequence. 
Auto indexing of cross slide positions work for 


THe HEALD macuine company | 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 
Chicago * Cleveland * Dayton * Detroit 


another example of how 
a simple Borizing setup 
can do a better job, 
faster, and at 

much lower cost 


OUT-STROKE 


GENERATE 
BOTTOM FACE 


BACK-BORE 


Borizing the two identical bores in sequence. 

Compared to the previous method of doing the 
same job, this Model 221 Bore-Matic increased 
production from 8 parts to 33 parts per hour, 
with closer tolerances, better finish, easier opera- 
tion and less maintenance. 

The simplicity and versatility of Heald Boriz- 
ing permits important savings on an almost un- 
limited range of work and finishing operations. 
Another big reason why it pays to come to Heald. 


* Indianapolis * New York 
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Cover: Centerless grinding 
has progressed rapidly since 
its introduction. It is now 
one of the reliable precision 


production grinding proc- 


esses. Correctly applied, as 
outlined in the article start- 
ing on page 76, new grind- 
ing machines can solve pro- 
duction problems. 
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HOBBING. Flooding the cutting edges of a high-speed- 
steel hob working 1117 steel, S.E.C.O. provides lubricity 
and cooling power needed for long tool life. 


TURNING AND DRILLING. During the machining of a 9-in. CENTERLESS GRINDING. In grinding 4320 H steel pins, 
piece using carbide-tipped tools, S.E.C.O. removes heat fast S.E.C.O. keeps wheels clean. Grinding dirt drops out 
...assures long runs, top speeds. quickly...is not recirculated. Parts are rust-protected. 


SUNOCO EMULSIFYING CUTTING OIL 
HANDLES 4 TOUGH JOBS...EASILY 


Whether you are shaping, hobbing, grinding, reaming, 
boring or milling, it will pay you to look into the advan- 
tages of SuNoco EMULSIFYING CUTTING OIL. 


Moderately priced, S.E.C.O. has been industry’s most 
widely used soluble cutting oil for years. Higher-than-ever 
machining efficiency, increased detergency, easier mixing, 
and other added advantages are helping keep S.E.C.O. 
the leading emulsifying cutting oil in the country today. 


For complete information about S.E.C.O. see your Sun 


DRILLING AND REAMING. On steel forg- 


keeps drills cool...gives clean cutting. 3, Pa., Dept. TE-6. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


Philadelphia 3, Pa. 


IN CANADA: SUN OIL COMPANY, LIMITED, TORONTO AND MONTREAL 
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The Automatic Tool Engineer 


Words like “automatic” and “automation” have become almost 
synonymous with industrial progress. Unfortunately, no one has yet 


developed an automatic tool engineer and we doubt if anyone ever will. 


Tool engineering is essentially a creative process. The tool engineer- 
ing problem, broadly defined, is to take materials in raw form and 
transform them into finished products. This takes training, know-how 
and, most important, imagination. Imagination is the one quality that 
has lifted man from the hammer-and-saw stage of manufacture to the 
era of the transfer machine and the 50,000-ton extrusion press. 


The power to create ideas can’t be built into a machine. It is, how- 
ever, part of the mental equipment of every human being, at least in 
latent form. Given the proper stimuli and environment, this power can 
be put to work. 


No completely satisfactory solution has ever been found for any tool 
engineering problem. Today’s manufacturing method can always be 
improved, and chances are it won’t be good enough for tomorrow’s 
product. The only kind of “automatic” tool engineer we know about is 
the one who goes on, year after year, doing the same job in the same way 
without giving consideration to new ideas in his field and without doing 
any creative thinking about how to do the job better. 


At General Motors they have a slogan, “To stand still is to go back- 
ward.” This is certainly a true statement when applied to tool engi- 
neering. Carried to its logical conclusion, it should read, “To stand 


still is to go out of business.” 
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WHATEVER you need 


in mechanical gages 


Consult (Cie First 


IT’S a great advantage to work with a firm 
that presents a complete line...to deal with 
gage makers who understand your problems. . . 
to get the one gage just right for your job.Whether 
you work from our catalog or consult with us, 
you are assured the finest available instruments 
for your particular needs. 


GAGES are our only product. To you, 
that means the benefit of over 30 years con- 
centrated knowledge and experience. It also 
means wide selection, progressive design and 
time-and-money-saving innovations. For in- 
stance: Dializer" for converting ordinary snap 
gages to dial snap gages: DuBo" plug gage 
which tells more, more easily; Versa Dial" basic 
dial unit for a host of applications. These are 
some of the reasons it pays to standardize on 
STANDARD. Your inquiries are invited. 


Send for Catalog 


111 PARKER AVE. 


4 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-4 The Tool Engineer | 


STANDARD GAGE COMPANY, INC. 


MEASURING INSTRUMENTS FOR PRECISION INDUSTRY 


DARD: 


POUGHKEEPSIE, N. Y. 
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HiGH SPEED MILLING MACHINE 
FOR PRECISION TOLERANCES 


at Marchant Calculators, Inc., oAKLAND, CALIF. 


PRECISELY MACHINED... 
close tolerance components of Marchant calcu- 
lators—each functioning with lightning speed— 
are a tribute to American engineering and make 
this line of calculators a leader in American 
business equipment. 


HARDINGE High Speed Precision Milling Ma- 
chines are used by Marchant Calculators, Inc. to 
produce highly precise tolerance pierce-punches. 
Milling operations are performed efficiently with 
speed and accuracies to tenths of thousands of an 
inch. 


46 
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HARDINGE Model UM 
High Speed Milling Machine 


mills a precise punch for intri- 
cate Marchant Calculator 
parts. 


High Speed 
Automatic 
MARCHANT 


Figuremaster 


For your precision milling requirements, check 
the HARDINGE Model UM or TM High Speed 
Precision Milling Machine. Write for descriptive 
Bulletin. 


HARDINGE BROTHERS INC., ecmira, N. Y. 


OFFICES IN PRINCIPAL CITIES, Export Office: 269 Lafayette St., New York 12, N. Y. 
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Machining the various contours 
of these guided missile com- 
ponents with the accuracy and 
finish required was a problem that 
Rheem Mfg. Co., Aircraft Division 
at Downey, California, had to lick. 


The wer.e«-s 


AMERICAN” 


HYDRAULIC DUPLICATING LATHES 


The simplicity and dependability 
of the duplicating equipment 
plus the power and sturdiness 
of the “AMERICAN” Lathe 
proved just the right combina- 
tion for this difficult job. 


We specialize in “tough ones” 
—better ask us about your 
“problem” jobs. 


if 
43 
| | soives @ rougnie 
7 r 
and increases production Wi 
THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, u.s. 
: LATHES ANB RADIAL DRILLS 
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Photo courtesy 
American Tool Works Co. 
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This is Horton’s 3-Jaw Scroll Universal 
Chuck which for more than 100 years 
has been the companion to the world's 
finest lathes. Its lasting accuracy and pre- 
cision contribute to the high production 
of any tool room or plant. For the com- 
plete story on this and Horton's complete 
line of high production chucks, see the 
Horton people in your area now. 


To 


Here is the new 16” Deluxe Model 
“AMERICAN” Pacemaker Lathe. 
This new design places particular 
emphasis upon the factors of power, 
stamina, dependability, precision, 
accuracy and ease of operation 
required for both production and 
tool room service. For complete 
data write for Bulletin No. 116, 
The American Tool Works Co., 
Cincinnati 2, Ohio. 


‘oR 


tie 


af 


4 


A} 


The. 


the nest hi h roduction lathes 
5 
x 
4 ale 
a) 
\ 
| pa 
ORTO 
| 
H UC 
; ATE A-6-7 
June 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE fa 
4 


9 THREADING PASSES ELIMINATED 


By LANDIS Centerless Thread Grinders 


BENDIX - WESTINGHOUSE in Elyria, 
Ohio, recently installed two LANDIS 
#1 Centerless Thread Grinders for 
threading slack adjuster gear worms 
used in automotive air brakes. This 
new threading method resulted imme- 


diately in fewer threading operations, 
fewer rejects, savings in critical mate- 
rials, and longer product life. 


Gear worm blanks are made of al- 
loy steel, heat-treated to a 285-311 


Brinell hardness. Former methods had 
required 7 separate passes to complete 
the threads. Threads were rough-cut 
before heat-treating in one pass, then 
finish-ground in six passes after heat- 
treating. 


Using the LANDIS Centerless Thread 
Grinders, threads are now completed 
after heat-treating in two operations. 
Both machines are arranged for “up- 
grinding”, a method developed by 
LANDIS, which allows up to 30% 
greater work surface speeds while 
maintaining concentricity and finish. 
Upgrinding allows deeper cuts, and 
threads are finished in two passes. For 
example, on the machine producing 
32 pitch threads on 1'4” gear worms, 
roughing takes a .108” cut, finishing 
089”, with 8 pounds of metal removed 
every hour. 


Other important advantages have 
resulted from the new process. By 
grinding threads after heat-treating, 
locked-in stresses are eliminated, and 
BENDIX-WESTINGHOUSE reports show 
that product life has been doubled. In 
addition, a reduction in the number of 
rejects and the elimination of a nub- 
bing on the workpiece (formerly re- 
quired to facilitate threading) has ef- 
fected substantial savings of critical 
materials, 


This successful production story can 
be retold in your plant. Centerless 
Thread Grinders, built exclusively in 
the United States by LANDIS, are de- 
signed for highspeed mass production 
of screw threads ranging from 1/16” 
to 434” in diameter. Please send speci- 
fications when writing for additional 
information. 
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FOR 


DON’T CALL A DOCTOR...USE AMERICAN DRILL BUSHINGS 


Yes—for quick relief of major aches and pains, 
irritation due to inadequate service, and general 
production headaches, use American Drill Bushings. 
Complete stocks of American Drill Bushings are on 
our exclusive distributors’ shelves now...ready to 
go to work for you at a moment’s notice. 

American gives instant relief with fast service 
that assures you of the right drill bushing when you 
want it! 

And... American produces the finest precision 
drill jig bushings containing extra features such as: 


DRILL BUSHING CO. 


5107 PACIFIC BOULEVARD 
LOS ANGELES 58, CALIFORNIA 


Double ground lead for easy pressing into the jig ° 
Radius into the hole—to prevent tool hang-up, wear 
and breakage * Two way undercut under the head to 
insure squareness to the jig + 100% concentricity 
inspection « Internal ground holes to insure straight- 
ness * Original 3-D ordering method eliminating 
confusing code numbers + Patented bushings for 
plastic tooling + Complete local stocks. 

Let American relieve your drill bushing head- 
aches. Get American Drill Bushings NOW! 


SEND FOR CATALOGS AND NAME 
OF NEAREST DISTRIBUTOR. 
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FOOTBURT 
FOOTBURT 
FOOTBURT 


FOOTBURT 
FOOTBURT 


for radial drilling and tapping 
U 


@ Hammond Radial Drilling and Tapping Machines may 
be spotted in the production line for drilling, tapping or 
reaming. With its unique Bracket Type construction the 
spindle can be swung quickly from hole to hole. Six Quick 
Speed Changes are instantly available and the Hammond 
Tapping Reverse is very fast and convenient to operate. 


THE FOOTE-BURT COMPANY - Cleveland 8, Ohio « Detroit Office: General Motors Building 
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P-12011-M50, 40-50 HP; 
te 2000 RPM 


PRECISION 
SPINDLES 


P-12000 Series Belt Driven in 
sizes from 1 to 50 HP, with Stand- 
ard milling machine tapers in the 

4 nose from #10 to #60. Operable 
in any position you specify. 


?-12007-M50, 20-25 HP; 
te 3000 RPM 


See: the big shaft, the heavy duty 
double row cylindrical roller 
bearings and thrust bearings that 
have extra ability and the rigidity 
to support your cutting tools. 


P-12005-M40, 10-15 HP; 
te 3500 RPM 


For complete dimensions, 
write for Bulletin S-8 


P-12004-M40, 5-10 HP; 
te 4000 RPM 


POPE HEAVY DUTY MOTORIZED 
MILLING MACHINE SPINDLES are 
available in P-2500 Series, from 1 to 
100 HP, totally-enclosed, fan cooled; 
also in high cycle, water cooled units. 


P-12003-M30, 2-5 HP; 
te 5000 RPM 


You can specify POPE 


We 
- Er 
CISION SPINDLES with Confidence Ne. 110 
261 RIVER STREET HAVERHILL, MASSACH 
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GISHOLT MASTERLINE NO. 12 
AUTOMATIC PRODUCTION LATHE 


Sixty-nine years of machine tool experi- 
ence have gone into this latest design of 
the Gisholt MASTERLINE No. 12 Auto- 

matic Production Lathe. An important 
contribution to metal-cutting progress, it 
is ready to produce faster, better and at 
lower cost—with even less requirements 
for operator skill and effort. May we tell 
you the complete facts about it—and how 
it may be profitably applied to your 
manufacturing processes? 


Gisholt Machine Company, Madison 10, Wisconsin 
Look ahead—keep ahead—with Gisholt 
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territory and any territory... 


the top @ 


( the man we deal with exclusively “ 


is the ye 


your Morse-Franchised Distributor y 
, the man with “The Most” 


 Here’s why MORSE 
means “WHE Mos 


World’s Most Complete Line of 
Finest Quality Tests 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASS. stow ask, 
(Subsidiary of VAN NORMAN INDUSTRIES, INC.) Dallas, San Francisco 
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THE TRAILMOBILE SHIFTABLE TANDEM— Truckers often lose time and 
money in shifting trailer cargo, changing tractors, or cutting pay- 
load to meet legal axle-weight requirements. Now, however, they 
can balance any load in just five minutes by moving the Shiftable 
Tandem Axle Assembly made by Trailmobile Inc., Cincinnati, 
Ohio. The axle assembly slides forward or backward, as needed, 
along a stainless steel rail on four shoes of wrought Everdur. It 
can move 66 inches and be locked at 3-inch intervals by locking 
rods through holes in the rail. 


EVERDUR CAN TAKE THE LOADS AND SPLASH—One of the shoes of 
wrought Everdur installed in the Shiftable Tandem frame. An 
Alemite fitting in center hole and oil grooves provide lubrication. 
The Everdur shoes carry normal onl aa loads of 32,000 pounds 
day and night, and slide freely under this pressure. Resistance 
to corrosion is another reason why Everdur was selected, for un- 
like the trailer’s cargo, the Everdur shoes are exposed to road 
splash of varied mixtures. 

Wherever metal must resist corrosion, be strong and tough, 
and be available in forms easily fabricated, consider Everdur, 
Anaconda’s family of copper-silicon alloys. The American Brass 
Company, Waterbury 20, Conn. In Canada: Anaconda American 
Brass Ltd., New Toronto, Ont. 


*Reg. U.S. Pat. Of. 5661 


EVERDUR 


HOW WROUGHT EVERDUR CUT MATERIAL COSTS —Trailmobile first 
tried high-tin bronze castings for the shoes on which the assembly 
slides. But rejects for porosity and warpage in the thin cast section 
were a costly problem—and all surfaces had to be finish-machined. 
The wrought Everdur bar stock suggested by Anaconda’s techni- 
cal experts has surfaces satisfactory as delivered—ready for drill- 
ing holes (shown above ). 


HOW WROUGHT EVERDUR CUT LABOR COsTs—The castings formerly 
used were not uniform. Hard spots made surface machining diffi- 
cult and expensive. The entire operation was unnecessary with 
wrought Everdur bar stock — reducing labor cost by about 50 
per cent. (Above) Countersinking holes for screw fastenings. 


WROUGHT EVERDUR IS READILY MACHINABLE—Though tough and 
dense, wrought Everdur is uniform and poses no special problems 
in machining. Oil grooves are shown being milled in the shoes. 


ANACONDA’ ©PPER-SILICON ALLOYS 
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WAINIMIZED by another 


Traveling head universal double 
duplex milling machine. 


Four faces of a part are milled simul- 
taneously by this universal-special 
machine. Mill faster, more accurately, 
at less cost with a head for each sur- 
face. Motch & Merryweather engineers 
can design universatility into special 
equipment. Thus, machines performing 
a specific task can be quickly adapted 
to a variety of sizes. Have M. & M. 
study your next job with a view to 
broadening the usefulness of ostensibly 
special equipment. 


Write for Bulletin S-56 describing 
M. & M. Duplex Milling Machinery. 


YOU'RE AHEAD | 
WITH A HEAD FOR 
SURFACE 


Operation: bosses of truck axle. 
Material: . . Forged steel. 
Brinnel 


Machine cycle time: .. . 


& 


MACHINERY MANUFACTURING DIVISION 


CLEVELAND 13, OHIO 


Builders of Automatic Precision Cut-off, Milling and Special Machinery. 
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SWELL TYPE 
EIPANSION REAMERS 
(Patent sd) 


CHUCKING 
REAMERS 


{Patented} . 


COUNTERBORES 
SPOTFACERS 


New Plan 
Now 
Production 


Smooth operation in the new and larger Staples 
plant has stepped up production, also enlarged the 
stocks kept on hand. You can expect prompt shipments 
on craftsmen-produced Staples tools—and confidently 
expect them to keep your production costs at a 
minimum. 

Staples carbide tipped tools include: 


expansion reamers, solid reamers, drills, 
end mills, counterbores, milling cutters. 


THE TOOL COMPANY 


2352 Glendale—Milford Road, Evendale, 
. Cincinnati 15, Ohio 


ROTATING 
CUTTING TOOLS, 
 CARBIDE- 
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Five times as many parts checked per day... 
with a Kodak Contour Projector 


the KODAK 
CONTOUR 
PROJECTOR 


Here’s one company’s approach to the 
problem of receiving inspection that 
may help you save time, improve 
accuracy. 


TECHNOLOGY INSTRUMENT CORPORATION'S 
receiving inspection used to require 10 to 15 
minutes each to check incoming precision 
shafts by mechanical gaging. Inspection in- 
volved concentricity, diameters, shoulder 
locations, and other hard-to-measure di- 
mensions. Tolerances on these shafts— 
components of precision potentiometers— 
ranged from .002” to .0002”. 

Then they turned to optical gaging with 
a Kodak Contour Projector; inspection 
time was cut to 2 to 3 minutes per shaft. 


([] Put me in touch with your representative. 


NAME 


Here, again, is proof of how a Kodak 
Contour Projector often speeds inspection 
of precision parts. Dimensions difficult or 
impossible to measure by mechanical meth- 
ods frequently are easily checked using op- 
tical methods. And you can shift from one 
part to another simply by changing a fix- 
ture and chart-gage. 

There’s a Kodak Contour Projector for 
every inspection or measurement job, 
whether in the toolroom, in receiving, pro- 
duction, or final inspection. And there’s a 
representative in your area who can evalu- 
ate your needs for you. To get in touch 
with him, or for a copy of the booklet 
“Kodak Contour Projectors,” mail the 
coupon below. 


EASTMAN KODAK COMPANY 
Special Products Sales Division, Rochester 4, N. Y. 


(CD Please send me a copy of your booklet “The Kodak Contour Projectors." 


COMPANY 
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Modern 50 PSI pressure 
lubrication—positive, 
safe, efficient. 


Modern brushless electro-magnetic brake 
and clutch—no adjustment required. 
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idem. nodular iron slot-free ram for 
greater accuracy. 


CINCINNATI 
RIGID 
SHAPERS 


Rigidity thru advanced design of column, ram, 
vise and trunion permit smooth heavy cuts 
on these modern Cincinnati Rigid Shapers. 


The most modern controls and oiling system 
give speedy performance and easy and posi- 


tive operator control. 
Furnished in 16” to 36” capacities. 


WRITE FOR THE NEW DESCRIPTIVE 
BULLETIN. 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U. S.A. SHAPERS SHEARS « BRAKES 
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BEFORE BRUSHING 


AFTER BRUSHING 


Super finish for 


furbo-supercharger 


HIS aluminum compressor wheel is the heart of a new turbo- 

supercharger designed to increase engine horsepower up to 
60%. Osborn power brushing methods remove all machining burrs 
from this compressor wheel . . . maintain a finish tolerance of two 
ten-thousandths of an inch. In addition to improving the quality 
of this compressor wheel, Osborn power brushing cuts finishing 
time from 12 minutes to 4 minutes per part. 


The automotive industry is just one of many using Osborn power 
brushing to improve and speed up finishing operations. 


' An Osborn Brushing Analysis, made in your plant, will show 
=> wih ee how you can improve finishes, reduce finishing costs. Write The 


wa ' i gees em Osborn Manufacturing Company, Dept. K-24, 5401 Hamilton Avenue, 
A leading manufacturer of turbo-superchargers uses Osborn's 
Brushamatic* 3A to cut compressor wheel finishing costs 
from 48¢ to 16¢ per part. 
*Trade-Mork 


Oo SBORN BRUSHING METHODS e POWER, PAINT AND MAINTENANCE BRUSHES 


BRUSHING MACHINES ¢ FOUNDRY MOLDING MACHINES 
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One of the nation's leading Manufacturers of com 
munications equipment needed a way to increase 


production milling of telephone relay fromes, 
unit costs and grealiy improve produc? quelity 


duce 
They 


called on Kearney & Trecker to solve this problem, 


wo 6-Station Rotary Index 


icotes machined surfaces. 


“chines which mill 24 surfaces on ca 


really machine is the 
_ of standard units — five feed sli 
and a 48” rotary index table. aa 


‘utilization of standard units oof 


costs, “simplified mainte 
increased effici 


High-volume, low-cost production starts with 
Kearney & Trecker Milwaukee machine tools 


Kearney & Trecker automatic pro- 
duction machines accurately per- 
form many operations at lower cost. 
But most important to you, this is 
accomplished by combining stand- 
ard design components — feed 
slides, way-type drill units, tapping 
units, quill feed units, rotary index 
tables — that keep initial machine 
costs at a minimum. You get the 
production you want and the econ- 


omies you need from job-proven 
designs. What's more, you get per- 
formance to exacting accuracies. 
Take advantage of our abilities. 
See how they can pay off in new 
profits for you. Whatever your pro- 
duction machine needs, call our 
representative or write: Special 
Machinery Division, Kearney & 
Trecker Corp., 6772 W. National 
Ave., Milwaukee 14, Wisconsin. 


For more information on machine 
illustrated, ask for Data Sheet No. 
1083. A new bulletin, SMD-56, 
which describes many of our out- 
standing machine designs, is also 
yours for the asking. 


KEARNEY &TRECKER 
MACHine rooLs 


Special Machinery Division 


MILWAUKEE 14, WISCONSIN, U.S.A. 


Designers and Builders of Precision and Production Machine Tools Since 1898 


June 1956 
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engineered for 


HIGH PRODUCTION 


electro-motive drive 


are all built with proper weight. oo 


‘they're HEAVY, RUGGED, RIGID! 


You need a lot of weight — plenty of “beef” —in a broaching machine equipped with 
electro-motive drive. And in the six machines comprising the Lapointe line, the weight- 
rigidity factor is largely responsible for several outstanding advantages: Amazing smoothness 
of operation e increase of tool life 400% and more e saving of downtime caused by 
excessive tool changeovers. e substantial improvement in finish e assurance of maxi- 
mum accuracy. 

If you are thinking about a part that you would like to see broached, so as to increase your 
production at an amazing rate while also improving the finish and lowering production 
costs, come to Broaching Headquarters . . . come to LAPOINTE! 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Here's a line of ELECTRO-MOTIVE DRIVE BROACHING MACHINES ... . . available only at LAPOINTE 


SRHE SINGLE RAM HORIZONTAL, ELECTRIC 


The Tool Engineer 
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CH CONTINUOUS BROACHING, ELECTRIC ‘ 


LAPOINTE accepts the responsibility for the entire 
broaching program in any plant: Lapointe builds the 
broaching machines, builds the broaching fixtures, 
and makes the broaches! 


LAPOINTE VUE-7 with Electro-Motive Drive, set up for broach- 
ing helical internal gear automotive parts two at a time, at a 


rate of 320 parts per hour (at 80% efficiency). Built to broach 
at all practical speeds from 10 to 100 feet-per-minute. 


The Electro-Motive Drive is smooth and powerful. It is designed 
around a constant torque variable speed D. C. motor through 
a sturdy gear box. Gears are extremely rugged, built to 
withstand 100% momentary overload. The main drive gear 
is a continuous tooth herringbone type gear and rack. 


VUE-7 VERTICAL 
PULL-UP ELECTRIC 


June 1956 


ROACHING 
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SOLID TOOTH SAWS 
For best performance on 
automatic cut-off ma- 
chines or saw tables and 
general run of work. Also 
furnished with carbide 
tips for production cut- 
ting. 


SEGMENTAL 

TYPE SAWS 

For thin wall sections 
and for smoother cutting 
of billets and thicker sec- 
tions. Made with re- 
placeable High Speed 
Steel teeth in segments. 


INSERTED-TOOTH 
SAWS 
For heavy duty cutting 
of billets and heavy sec- 
tions. Replaceable High 
For fast, smooth cutting of aluminum Speed Steel teeth. 


flats, billets, rods, extrusions . . . or any other soft | gl nepal 
metals and materials . . . Simonds has the right saw aa wan aan 
hook, for freer, faster cut- 


or file for any particular job. Made of special job- os. 


rated Simonds steels . .. by top men working under Pon tne pa 


SAW BLADES 


ideal controlled conditions in Simonds famed win- 


available in standard 
dowless factory . . . every Simonds tool has the enable you to chowse the 

one it le for 
bonus-factor of finest performance and longest life. ~~ 


Yes, on any metal-cutting job, remember: ‘Say 


Choose from a complete 
Simonds ... and save’’. line . . . American Pat- 
tern, Milled Curved- 
Tooth, Rotary and Swiss 
Pattern Files. First qual- 


SIMONDS 
| 5a | 


| SAW AND STEEL co. | 


For Fast Service Cali your 


trom 
Complete Stocks SIMONOS 
Si port, N. Y. : Be Industrial Supply 
, Ohio DISTRIBUTOR 
Phile., Po., and Arvide, Que., Canade 


The Tool Engineer 
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Factory Branches in Boston, ¢ 
Cenedion Factory in Montreal, Que. 
Heller Tool 
Simonds Abrasive C| 
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From Chicago—the Heartland of America—these three lead@rs in their respective 
fields of production and precision can help you with your manufacturing problems. 


ST GAGE 


Let our experience in the 
fields of production and pre- 
cision prove beneficial to you 
and your product. Write or phone these Chicago firms for 
complete information about their important new products and 
WALSH 38-Ton Air-Clutch High services. In addition, all offer free engineering consultation 
Production 0.8.1. Press services. There's no obligation on your part, of course. 


Industrial Divisions of AMERICAN GAGE and MACHINE COMPANY 


. 4 
SIMPSON ELECTRIC COMPANY SIZE CONTROL COMPANY WALSH PRESS & DIE COMPANY MIDWEST GAGE LABORATORY 
5200 West Kinzie Street 2500 West Washington Boulevard 4709 West Kinzie Street 2500 West Washington Boulevard 
Chicago 44, Illinois EStebrook 9-1121 Chicago 12, Illinois MOnroe 66710 Chicago 44, Illinois EStebrook 8-6700 Chicago 12, tlinois MOnroe 6-6710 
: > Panel Meters and Precision Gages Punch Presses Since 1907 Inspection Service for Industry 


Electronic Test Equipment Centerless Lapping Machines 


—— 


No. 70165—Special index machine to drill and 
ream holes in rims of outer shroud spacers for 
jet engines. Production 2 parts per hour. . 


No. 65412—Special automatic machine, for 

weighing and precision balancing a variety 

of heavy-duty and diesel engine connect- 

ing rods from 7%" to 12” center distance. . 
Weighs rods and automatically balance } 
mills to plus or minus 2 grams. 


No. 207390—Special, double-end precision 
boring machine for finish boring, counterboring 
and chamfering counter shaft, intermediate and 
shifter shaft holes on power take-off cases. 
Production 82 pieces per hour at 80% efficiency. 


No. 73902—Special 4-station automatic index 
machine for milling joint face, drilling and ream- 
No. 68526—Special double end trunnion machine, ing vertical and horizontal holes in exhaust 
fully automatic, for machining special aircraft manifolds. Production 80 pieces per hour at 80% 
rivets. Machine is automatically loaded and un- efficiency. 
loaded. Production rate varies with size of rivet. 
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SNYDER VERSATILITY 


machines includes not only the great Snyder 
line transfer machines with automation, but 
also many smalier and diversified machines 
in which the standards of performance and 
economy are no iess exacting. A few repre- 


sentative examples are shown. 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


Years of Special Machine Tools with Automation 


No. 72976Y2—Special 8-station, center column ma- 
chine for processing steering gear housing. Mills 
pads and cover faces; spotfaces cover faces; drills, 
countersinks and taps mounting holes and cover 
holes; rough counterbores and drills shaft holes; 
mills two Welch plug bosses; mills sector shaft stops. 
Production 260 pieces per hour at 80% efficiency. 


in engineering and building metal-cutting ie 
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LIER SWIVEL-PAD CLAMPS 
Now Available in Lip ) lyp 


— Pat. Pend. 


The new Knurled Head Swivel-Pad Clamp 

Use when finger-type clamping is sufficient. 
Wide knurled-head gives good gripping; assures 
fast screw run-in. Available in 4 different screw 
diameters; 11” and 2” screw lengths. 


— Pat. Pend. 
The Socket Set Swivel-Pad Clamp 


Use wherever maximum rigidity is necessary, or 
where space is limited. Available in 7 screw di- 
ameters; various lengths. 


Made from heat-treated, alloy 
last for years. Write for 
free 1956 
Viier catalog. 


Other Vlier products 


Spring Spring Toggle Fixture Torque Thumb 
Plungers Stops Pads Keys Screws 


8900 Santa Monica Bivd., Los Angeles 46, California 


Distributors located in major U.S. and Canadian industrial areas. 
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THE NEW STYLE 
NO. 48-B TOOL 
GRINDER is used 
for roughing and 
finishing large 
tools that do not 
require extreme 
accuracy. Also 
used for rough- 
ing or semi- 
finishing smaller 


Simple operation allows 
quick training of 
inexperienced help— 


There’s a new Ex-Cell-O Tool Grinder to fit 
the needs of every shop, large or small. 
Designed for simple operation, you can 


tools. j quickly train even inexperienced help to 
i become proficient at tool reconditioning. 
Ex-Cell-O Tool Grinders accommodate a 
mm €=SsC«(idle: range of tool sizes and sharpen all 
THE NEW STYLE a grades of carbides, high speed steels, and 
po cast alloys. They feature: sturdy construction, 
heavy-duty vibration-free operation, generously pro- 
model. It is SS | portioned work tables, simple and exact 
recommended angular adjustments, and table adjustment 
a and for wheel wear. All models are double end 
single-point with reversible motors for left and right 
tools or roughing hand tools. 


smaller tools. 


GIVE YOU THE | 
FINEST CUTTING EDGES | 


THE NEW STYLE NO. 44-A TOOL 

GRINDER is a precision finishing 

grinder. An Ex-Cell-O Precision 

Spindle drives six-inch plate 
mounted wheels. 

GRINDER 


CELL=0O 


| 
| 
| 
| 
used for | 
CORPORATION 


THE NEW 
STYLE NO. 
46-D TOOL 


an da Iso EX-CELL-O for PRECISION 

for rough- 

ing small 
and medi- 
um tools. 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS ¢ GRINDING SPINDLES 
CUTTING TOOLS # RAILROAD PINS AND BUSHINGS e¢ DRILL JiG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS ¢ DAIRY EQUIPMENT 
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PRODUCTO 


Voikert Stampings, Inc. 


The die maker likes to work with Producto Die Sets 


He knows Producto die sets are easy to assemble 
—especially those equipped with the unique new 
Qwik-Fit Guide Pins*. 

He has confidence in the consistent accuracy of 
Producto sets. He has found that they always align 
his dies correctly. 

He knows he can choose from a variety of thick- 
nesses the Producto die set that meets the strength 
requirements of his die. 

He favors Producto die sets because they are 
dependable. They will perform on the press as well 
as they did in tryout. 

He likes the attractive, streamlined appearance 
of Producto sets. They make his dies look better 
and increase his pride in these products of his 
craftsmanship. 


*Parent Pending 


Wherever die sets are used 
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He knows that a nearby Producto warehouse 
can supply any catalog die set he needs...and that 
orders for specials are promptly processed. He can 
count on having the die set by the time he needs it. 

The die maker has found that all of his require- 
ments are met by Producto die sets. You will, too, 
when you place your order with Producto, 


DIE SET DIGEST, our eight- 
page quarterly, contains valuable 
data for designers, makers and 
users of dies. Write to have your 
name added to mailing list. 


THE PRODUCTO MACHINE COMPANY 
930 Housatonic Ave., Bridgeport 1, Connecticut 


TO 


ORE WITH PRODUCTO PRECISION DIE SETS 
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COSTLY “DOWN TIME” REDUCED! 


@ You can keep your drilling operations on schedule with 
CLE-FORGE High Speed Drills. These fine quality tools give 


superior performance on every set-up ...and you can rely on their 
CLE-FORGE High Speed Drills 


uniformity day after day, month after month, year after year. 


Uniform quality 


and high performance of 


<> Why not ask a Cleveland Service Representative for sugges- 
can help you reach y P 88 


tions on reducing “down time” and increasing production in your 
shop? Contact our nearest stockroom, or... 


production quotas 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


THE CLEVELAN Drwisr co. 


1242 East 49th Street Cleveland 14, Ohio 
E. P. Barrus, Ltd., London W. 3, England 
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Only ONE can be called the finest eceee 


GETS AROUND... 


... drills even the most difficult 
jobs easily, quickly and efficiently 


Enormous capacity of the Carlton 5A radial drill 
(10-ft. arm, 26” diameter column) allows you to drill 
all the holes in your large castings at one setting. This 
saving in reduced handling time is matched by pre- 
cision accuracy — with Carlton you drill it right the 
first time. 

You benefit in many other ways with Carlton radial 
drills: pushbutton control, super-precision column 
clamp, low-hung drive, positive tooth feed clutch and 
easy, economical maintenance. Check Carlton and 
youll buy Carlton, the completely modern radial drill. 
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Arm lengths from 3-ft. to 12-ft., column diameters from 
9” to 26”. Send today for descriptive bulletin. The 
Carlton Machine Tool Co., Cincinnati 25, Ohio. 


The Tool Engineer 
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and will do thousands of 
cutting and forming operations 


more economically than carbides 


next time specify tools made of High Speed Steels 


—and for first quality High Speed Steels 


remember these brand names: 


Vasco Supreme 


VANADIUM-ALLOYS STEEL COMPANY 


Red Cut Superior 
Red Cut Cobalt 


Latrobe, Pennsylvania 


Subsidiaries: COLONIAL STEEL CO. * ANCHOR DRAWN STEEL CO. * 
PITTSBURGH TOOL STEEL WIRE CO. * VANADIUM-ALLOYS STEEL CANADA 
LIMITED * VANADIUM-ALLOYS STEEL SOCIETA ITALIANA PER AZIONI 
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STANDARD 
END MILLS FOR 


You can select a standard 

Putnam Hi-Speed end mill 

/ especially designed for 

machining aluminum and aluminum alloys. 


Putnam again leads the field by making available, from 
stock and at standard prices, end mills for machining 
aluminum. These tools have been developed through years 
of research and experience on aluminum applications. 
Correct design, flutes polished all over, finest materials, 
and uniformity insure maximum chip removal, longer tool 
life, better finishes, free cutting and best all around 
performance. 


Your local Putnam distributor carries over End Mills for aluminum are offered in a range of diameters 
1400 standard types and sizes of Putnam from %” to 2” in the three popular flute lengths. Other 


end mills—contact him for the best in service diameters and lengths can be furnished as required— 
and quality end mills. 
prices on application. 


2981 CHARLEVOIX AVENUE «+ DETROIT 7, MICHIGAN 
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Three for 
thrift! 


Norton cut-off wheels... 
fast, safe and 
long lasting... bring you 
the profit-boosting 
“TOUCH of GOLD" 


Norton has brought cut-off wheel develop- 
ment to the point where you can be sure of 
fast, clean cutting action, low rate of wear and 
a wide safety margin on every job. 

That goes for all metals, from softest to 
hardest — for non-metals ranging from 
rubber hose to marble — and for any type of 
machine, high speed or low speed, swing 
frame, chopper, traverse, floor stand or port- 
able. 

Three of the most popular Norton cut-off 
wheels are shown here. See your Norton Dis- 
tributor for practical help in wheel selection 
and facts on dry vs. wet methods for your 
cutting-off operations. Or write to the near- 
est District Office of Norton Company, 
Worcester 6, Mass. Distributors in all indus- 
trial areas, listed under “Grinding Wheels” 
in your phone book, yellow pages. Behr- 
Manning Company, Troy, N. Y., division of 
Norton Company. Export: Norton Behr- 
Manning Overseas Incorporated, Worcester 


6. Massachusetts. 


NORTON 


ABRASIVES 


Gilaking better products. .. 
to make your products better 


NORTON PRODUCTS: Abrasives Grinding Wheeis 
Grinding Machin: Ref 


BEHR-MANNING PRODUCTS: Coated 
Sharpening Stones + Behr-Cat Tapes 


June 1956 


B9 RESINOID CUT-OFF WHEEL 
The B9 is an ideal high production wheel, adaptable to speeds up to 16,000 sfpm. 
Available with either smooth sides, or with the rougher ‘‘F” sides for greater 


chip clearance. An exceptional performer on both ferrous and non-ferrous 
metals. For dry cutting only. 


R50 RUBBER CUT-OFF WHEEL 


Designed primarily for wet-cutting metal bar stock, the Norton R50 rubber 
bonded wheel handles diameters up to 6’’. Built-in chip clearance — unusual 
in this type of wheel — is an advantage for freer, cooler cutting with minimum 
burr and without case hardening the work. Can also be used for dry cutting. 


BN RESINOID 
CUT-OFF WHEEL 


Extra strength and safety, 
plus knurled sides for more 
effective cutting action, 
make the reinforced, resin- 
oid bonded BN wheel a 
great favorite for the widest 
range of jobs, especially 
non-ferrous operations. 
Other uses include: cutting 
wire rope; slotting railway 
track welds; tuck pointing; 
cutting fibre board, con- 
eaetmy tile, plastics, and the 
ike, 
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TOOLING for Short 


and 


Aircraft manufacturers, subcontractors and job shops 
having limited production. 

Accidental damage to a vitally needed single purpose 
gage. 

An unexpected engineering change involving part size. 
A short run of special parts for which no gages have 
been provided. 

A mistake or failure in ordering the needed single 
purpose gages. 

Sudden need for process gages at the production 
machines. 


Don't let any of these situations cause costly scrap, delays or 
embarrassing confusion in inspection, in the shop or in the tool- 
room. A small investment in the tooling here illustrated is your 
best insurance against unpredictable production losses. 

Write Dept. 19 for descriptive engineering data. THE 
SHEFFIELD CORPORATION, Dayton 1, Ohio, U.S.A. 


Economical, Adjustable Balijet Spindle Kit 


In 5 minutes you can assemble, for precision gaging, a spindle for ANY 
SIZE hole from 1” to 3” in diameter. 


Consider economy for a moment. If the holes you may encounter vary in 
increments of .001”, this Kit provides the equivalent of 2000 Spindles at 
a unit cost of less than a dollar. If those increments are .0001” you have 
available 20,000 Spindles at about a dime each. That is real economy. 


No auxiliary equipment needed except conventional gage perme ees 
EVEN ONE MASTER SETTING RING. 
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Adjustable 
Balljet Spindie in use Balljet Spindle 
Kit 
Balljet Spindle assembied | Calibrating Fixture 


rebore Gage 


Adjustable Airebore Gage 


diameter hole from 3” to 12”. And like the Adjustable 
Balljet Spindle, it is set up with a calibrator and gage 
blocks. No master setting rings are needed. 
. - The Airebore Gage is self-centering—needs only to 
be rocked in place for precision action. It is light in 
weight with all contact surfaces of tungsten carbide— 
nothing to wear out. 


Airetest and 


- 


With Airetest Indicator 


As a Plunjet Comparator 


wh 


\ 


j 


A new, highly versatiie stand accommodates a dial 


indicator or an Airetest Indicator—also converts to a 
comparator by using a Plunjet and anvil as illustrated. 


Three-Point 
Adjustable Spindies 


The Three-Point Adjustable Spindles, four of them, 
cover respectively the ranges, %” to to 1”, 
%e" to 1%" and 1%" to 3”. They can be set up with 
gage blocks. 


. Snap Gage 


-Plunjet Indicator 


Plunjet Snap Gage 


Plunjet Snap Gage in use 
The Plunjet Gaging Cartridge may be substituted for the 
Dial Indicator to assure consistent, repetitive readings, 
especially when tolerances are .001” or less. 

Twelve Plunjet Snap Gage models cover the gaging 
range of 0” to 12”. Larger sizes are available on spe- 
cial order. 


djustable Airsnaps | 


The Standard Adjustable Airsnap in 17 models covers 
the range .2500” to 5.500”. Up to 3.000” the adjustable 
anvil has a maximum adjustment of %”. 
Above that the maximum is 2". 


— 
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j Airebore Gage 
assembled 
> 
Airebore Gage in use 
The Airebore Gage can be set precisely to measure any \ a & 
| Standard Adjustable Airsnap Ns 
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Revolutionary way to grind round stock... 
with the Production Machine Co. centerless 
grinder and Behr-Manning abrasive belts! 


This modern grinding application, utilizing fast-cutting, 
long-lasting BEHR-MANNING Abrasive Belts, is proving 
industry’s answer for increased stock removal production. 


Two BEHR-MANNING Abrasive Belts are employed in this operation. 

A 9-in. wide grinding belt running over a 20-in. diameter steel contact wheel 
at 3,500 s.f.p.m. and a 9% -in. wide regulating belt which revolves and feeds 
the workpiece across the grinding belt. This belt travels over a flat steel platen. 


Whether you're grinding or finishing round stock, flat work, or intricate 
contours, check with your nearest BEHR-MANNING Application Clinic 
for the latest time-saving method. See your local BEHR-MANNING 
Representative, or write direct to Behr-Manning, Troy, N. Y., Dept. TE-6. 


In Canada: Behr-Manning (Canada) Ltd., Brantford. 
For Export: Norton Behr-Manning Overseas Inc., New Rochelle, N. Y., U. S. A. 


Grinding belt and contact wheel housing with cover open. Abrasive belts plus the proper lubricants make possible 
Note hydraulic belt tension device. stock removal rates previously unattainable. 


/ A COATED ABRASIVES 


& PRESSURE-SENSITIVE TAPES 
® of NORTON Company 


June 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-43 
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‘horizontal lig borer 


VERSATILITY ACCURACY 
DESIGNED AND BUILT FOR: setings for operations in oll planes Overall accuracy of .0002" 


for tooling, short-run or production work . . 


A precision machine for JIGLESS 
boring, facing, milling, and drilling 
work, in all planes. Built-in 360° 
optical rotary table, 28%" x 32%”. 

All spindle and table settings by 
optical microscopes. Infinitely variable 
hydraulic feeds. Mechanical spindle 
feeds with automatic depth stop. 

#40 taper spindle-speeds infinitely 
variable to 1400 R.P.M. Special 
features eliminate effect of 

spindle overhang on accuracy. 


DIX! 450 PRECISION 
OPTICAL CIRCULAR 
DIVIDING TABLE 

Direct readings of 1 sec. 

(See insert picture above) rigidly 
mounted (not tilting) on built-in 
rotary table permits holding close 
tolerance relations between bores 
in all planes, including bores at 
compound angles. ALL IN ONE SET-UP. 
All sides of the work piece except the 
mounting face machined in one set-up. 


5 OPTICAL MICROSCOPES 


* Guaranteed service by factory trained staff 
* Engineering staff available for consultation 
* Spare Parts in New York stock 

SEE THIS * Your operators trained 


DIXI 60 now in wide use in leading Aircraft and 
VERSATILE MACHINE Manufacturing Plants throughout the United States. 
IN OPERATION 


Nomes ovailable upon request. 
at our New York 
or Cleveland Show 
Rooms. Write for 
Complete descriptive 
literature and prices 
to Department 21. 
Catalogues on 
additional production 
equipment also 
available on request. 
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“The Pele tools you buy more than meg 


quality control Standards set for your product. 
Smoother Finish 


Long Cutting Mileage 
® Guaranteed Top Performance a 
UNION TWIST DRILL COMPANY & 


BUTTERFIELD DIVISION 


DERBY LINE, VERMONT, U.S.A. 


USE YOUR LOCAL BUTTERFIELD DISTRIBUTOR. TO YOUR ADVANTAGE. 
You get tower inventory costs, expert counsel ahd “ hurry+up” service. 


the 


ECONOMY 

SAWING OPERATIONS 
WHEN YOU HAVE ALL THREE UNITS FROM ONE SOURCE 


TRIPLE ECONOMY 
1 THE COLD SAW | 
with HELLER © 


‘The Cold Sawing Machine 
2. The Blade Sharpener _ 
3. The Circular Sawblade _ 


Economies are effected on every operation 
involved in cold metal sawing by taking ad- 
vantage of the complete service available 
through Heller. 


The specific savings offered by the use of 
the combination of Heller Cold Metal Saws, 
MODEL SSH-630-A Heller Blade Sharpeners and recommended 


AUTOMATIC COLD METAL : 
SAWING MACHINE Sawblades becomes accumulative when used 
with each other. 


2 
THE 
SAW 
SHARPENER 
3 THE SAW BLADE AUTOMATIC SAW SHARPENING 


MACHINE 


KNEE AND PLANER TYPE MILLING MACHINES + RADIAL AND COLUMN 
DRILLING MACHINES + TRANSFER MACHINES + SPECIAL MACHINES 
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MACHINE FOR STRETCHING GIRDLE SEAMS 
CONVERTED TO FLUID POWER 


PLANT SUPERINTENDENT: “I feel that 
the machine has paid for itself in the 
first month.” 


FLUID POWER MILLS THREE SURFACES AND 


DRILLS HOLE IN BAKELITE PART 


Prant Manacer: “Very definitely has 
paid for itself in a very short period of 
time. We have effected savings amount- 
ing to about 300%...” 


SEMI-AUTOMATIC FLUID POWER MACHINE 
DRILLS 4 HOLES IN FISHING REEL PAWLS 


Macutne Room Foreman: “Just as a 
matter of figures, we cut $1500.00 off 
the machine's cost in the first four weeks 
of production.” 


SPECIAL MACHINE PRESS-ASSEMBLES 
CHAIN SAW PARTS 
Prant Owner: “Our savings in the 
first ninety days covered any expense we 
went to to make the change.” 


THREE OPERATIONS ON PLASTIC TOOTHBRUSHES 
COMBINED IN THIS FLUID POWER MACHINE 


Curer Prant Encineer: “It is policy 
with us that a machine must pay for 


itself within one year.” 


BELLOWS 


HOW MUCH DOES IT COST TO INSTALL? 


The answer is . . . nothing. 


Check the “pay-off” records of the cases illustrated. They're 
typical. In almost every case Fluid Power Units cut costs enough 
to liquidate their investment in a matter of a few months... 
and in many cases, a few weeks. 


That’s one good reason why Bellows Fluid Power Work Units 
are found in so many places, doing so many jobs . . . better. 
In almost any operation—in every type of industry—they are 
busy setting records of production savings. 


Another reason, of course, is that they perform certain basic 
functions—such as tool and work feeding, work holding, position- 


ing, and indexing—better and far more accurately than other 
methods. 


Bellows offers a wide variety of Fluid Power Devices. It is a simple 
matter to select units that meet the needs of your application, 
whether you're converting an existing machine to Fluid Power 
control or building a special-purpose machine combining several 
operations. 


Each Bellows Work Unit is a unique Fluid Power package, offering 
electrically actuated air power and optional hydraulic control in 
one compact, precision unit. 


In addition, our staff of more than one hundred Field Engineers 
covers the entire United States and Canada. Wherever your plant 
may be, whatever your problem, there’s a full-time Bellows Field 
Engineer whose Fluid Power know-how is yours without obligation. 


Write for new free 4-color Booklet — “Lower 
Cost Production.” Address Dept. TE-656, The 
Bellows Co., Akron 9, Ohio. In Canada, Bellows 
Pneumatic Devices of Canada, Ltd., Toronto. 


The Bellows Co. 


AKRON 9, OHIO 1377A 
June 1956 
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“Hill” Vertical 
Spindle Grinder for 
rapid stock removal. Made in 


E.. manufacturer of heavy duty precision 
surface grinding equipment has: 


V Testimonials from satisfied users. 
V Records of fine finishes produced. 


V Case histories of phenominal savings 
over other finishing methods. 


But there are other important factors that 
should be considered: 


table widths of 18”, 24” and 30” —scable fengths from 5 to 20 feet. 


look for the added considerations before you buy! 


1209 WEST 65th STREET e 


“HILL” GRINDING & POLISHING MACHINES ¢ HYDRAULIC SURFACE GRINDERS © ALSO MANUFACTURERS OF “ACME” FORGING © THREADING — 
TAPPING MAPHINES “CANTON” ALLIGATOR SHEARS © BILLET SHEARS PORTABLE FLOOR CRANES “CLEVELAND” KNIVES SHEARBLADES 
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CLEVELAND 2, OHIO 


“Hill” Horizontal Spindle Grinder for a wide | 
range of precision grinding. Made in table widths 
of 18”, 24”, 30” and 36” — table lengths from 5 | 
to 20 feet. 


V Maximum accessibility and control 
simplicity. 

V Minimum maintenance over the years. 

V Longer accurate production life due to 


proven design methods, rigid construction 
and vibration-free operation. 


It has always paid the users of HILL Open Side 
Hydraulic Surface Grinders. It should pay 
you too! 


The Tool Engineer 
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Oukite’s 
FREE 


Booklet on 
Metal Cleaning 


answers many questions that 
mean better production, more 
profit for you. Just look at the 


table of contents: 


Tank cleaning methods 
Electrocleaning steel 


Electrocleaning nonferrous metals 
Pickling, deoxidizing, bright 


dipping 


Applying iron phosphate coatings 
in preparation for painting 


WHAT'S 
THE FASTEST 
WAY TO 
CLEAN METAL? 


Machine cleaning methods 
Paint stripping 
Steam-detergent cleaning 
Barrel finishing, burnishing 


Better cleaning in hard water 
areas 


Treating wash water in paint 
spray booths 


Rust prevention 


Coolants and lubricants for 
machining and grinding 


Applying zinc phosphate coatings 


Cleaning, removing rust and 


conditioning for painting 
in one operation 


Technical Service Representatives in Principal Cities of U. S. and Canada 


Export Division Cable Address: Oakite 


Can one cleaning material do all metal- 
cleaning jobs? See page 5. 


What kind of cleaner attracts both 
oil and water? How does this help re- 
move buffing compound residues and 
pigmented drawing compounds? See 
page 8. 


Why clean ferrous and nonferrous metals . 


in separate tanks? See page 10. 


What are the advantages of reverse 
current for electrocleaning steel? See 
page 15. 


You'll want to know the answers 


For electrocleaning nonferrous metals, 
what are relative advantages of cathodic, 
cathodic-anodic and soak-anodic cleaning? 
See page 17. 

Can you electroclean brass without 
tarnishing? See page 18. 


How do bright dips make metals 
brighter? See page 21. 

Can you clean steel and condition 
it for painting for less than 20 cents 
per 1,000 square feet? See page 24. 

Would you like a cleaner that removes 
rust and oil at the same time; often elimi- 
nating all need for pickling? See page 28. 


WHAT'S 
THE MOST 
ECONOMICAL 


See page 9 


Write today for a 
copy of this 44-page, 
illustrated booklet. 


FREE 


What's the best way to clean parts 
that are too large to be soaked in tanks 
or conveyed through washing ma- 
chines? See page 30. 


Does your burnishing barrel produce a 
luster you are proud of? See page 32. 


What do you do when the overspray 
neither sinks nor floats in the wash 
water in your paint spray booth? See 
page 35. 


Do you dry steel parts before anti-rust- 
ing? See page 37. 
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U. S. DRILL HEADS, THAT IS! 


Regardless of the size of your shop, if you have high pro- 
duction jobs, you'll find an extraordinary reduction in 
tooling and manufacturing costs when you use U. S. 
Drill Heads. 


The heads shown here, moderate in cost, are for use with 
automatic chucking machines and turret lathes, for drilling 
or tapping operations. They provide, in most cases, that 
a part can be completely finished in one handling. 


Manufacturers of all types of ad- 
justable, fixed center and indi- 
vidual lead screw tapping heads. 


DRILL a= 


HEAD MB OTHE UNITED STATES DRILL HEAD COMPANY 


BURNS STREET « CINCINNATI 4, OHIO 
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Speed up the job with 


ROTOR 


ASSEMBLY TOOLS 


be se 


$-02PRC 

® 


* 
E-834 M9073 
$-O2LRSA 


» 


@ Write for Bulletin 53 giving 
specifications on these assembly 
tools and on the complete line 
of Rotor Tools for all industry. 
The ROTOR TOOL Company, 
Cleveland 32, Ohio. 


UNBIASED ANALYSIS OF PORTABLE TOOL PROBLEMS 
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YOUR HENRY & WRIGHT - V & O PRESS REPRESENTATIVE 


Yes, now you can discuss the advantages of the basic types of mechani- 
cal presses with an unbiased expert. We mean a man who sells all 
four (and thus has no axe to grind), knows the performance of each 
press and can help match objectively the requirements of your pro- 
duction with the press that’s best for you. 

Behind each of these men are two engineering organizations geared 
to help work out problems ranging from simple blanking to automated 
“packaged” presses. Your Henry & Wright — V & O Press representative 
will fit into your production planning team like the “pro” he is — adding 
his experience to yours in appraising press performance in terms of 
your requirements. 

Our representative is as near to you as your telephone. The names 
and addresses of the companies representing us are listed on the right. 
Don’t miss calling in these experts on any press replacement or modern- 


ization program. 


HARTFORD, CONNECTICUT HUDSON, NEW YORK 


June 1956 


EMHART MFG. CO. 


ke HENRY & WRIGHT THE V & O PRESS CO. 


PHONE, WRITE OR WIRE 
THE H&W-V&O REP 
NEAREST YOU 


BOSTON, MASS. 
Rudel Machinery Co., Inc. 
Statler Bldg. 

BUFFALO, N. Y. 
Rudel Machinery Co., Inc. 
1807 Elmwood Ave. 


CHICAGO, ILL. 
Bryant Machinery & Engineering Co, 
640 W. Washington Blvd. 


CINCINNATI, OHIO 
The Motch & Merryweather Machinery Co. 
First National Bank Bldg. 

CLEVELAND, OHIO 
The Motch & Merryweather Machinery Co. 
1213 West Third St. 
Penton Bldg. 


four 


DAYTON, OHIO 
The Motch & Merryweather Machinery Co. 
1305 American Bldg. 
FERNDALE, MICH. 
The Motch & Merryweather Machinery Co. 
23520 Woodward Ave. 
INDIANAPOLIS, IND. 
C. C. Garrett Machinery 
6060 College Ave. 
KANSAS CITY, MO. 
Bryant Machinery & Engineering Co, 
c/o Fuchs Machinery & Supply Co. 
1823 Walnut St. 


LOS ANGELES, CALIF. 
Harron, Rickard & McCone Co. of 
Southern California 


3850 South Santa Fe Ave. 
MILWAUKEE, WISC. 
Bryant Machinery & Engineering Co. 
647 W. Virginia St. 
MINNEAPOLIS, MINN. 
Bryant Machinery & Engineering Co. 
225 South 5th St. 
MUSKEGON, MICH. 
Bryant Machinery & Engineering Co. 
c/o Lakeshore Machinery & Supply Co. 
400 W. Laketon Ave. 
NEW YORK, N. Y. 
Rudel Machinery Co., Inc. 
100 E. 42nd St. 
OMAHA, NEB. 
Bryant Machinery & Engineering Co. 
c/o Fuchs Machinery & Supply Co. 
521 S. 15th St. 


PITTSBURGH, PA. 
The Motch & Merryweather Machinery Co, 
Clark Bidg. 
717 Liberty Ave. 


SAN FRANCISCO, CALIF. 
Harron, Rickard & McCone Co. of 
Northern California 
2070 Bryant St. 
SYRACUSE, N. Y. 
Rudel Machinery Co., Inc, 
212 Larned Bidg. 
WEST HARTFORD, CONN. 
Rudel Machinery Co., Inc. 
7 South Main St. 
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solve special production problems 


BARBER- 
COLMAN 
offers 


top engineering talent 
for milling cutter application and design 


Milling Cutter Application 


This is engineering talent for visualizing how a production operation can be best 
accomplished through developing the right milling cutters. Barber-Colman cutter 
engineers have developed this talent to a fine degree through nearly fifty years of cut- 
ter design and shop experience. This experience is available to you without cost when 
you ask Barber-Colman engineers to work with you on your production problems. 


Milling Cutter Design 


This is engineering talent for making milling cutters work better by combining 
certain physical elements into the cutter teeth. Such features include side cutting 
clearance, helical gashes, rake angles and cutter tooth form development, and are 
the result of many years of actual shop experience. These features, when applied 


correctly, increase the cutting efficiency and performance of the cutters, thereby 
producing better job economy. 


Finished Bit Cut-Off Topping Cut Forms Cut- Throat-Opening Cut 
ting Spurs — 2 Cutters Forms Lead Edge — 


2 Cutters 


Milling First Flute 


If you are seeking ways to improve production methods and cut manufacturing costs, 
consult Barber-Colman cutter engineers for counsel and suggestions on milling 


cutter application and design. Many times this cutter engineering advice can 
simplify your problems, 


The Tool Engineer 
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Greenlee eliminates hand operations, 
aided by Barber-Colman cutter engineers. 


Greenlee Tool Co., manufacturer of wood boring bits, has eliminated 
costly hand operations and now produces bits automatically on con- 
trolled-cycle machines, using Barber-Colman special milling cutters. 
These machines, designed and built by Greenlee Bros. Co., were 
exhibited at the Machine Tool Show last year. 


Greenlee engineers visualizing an automatic method to replace all 
hand operations, designed and built a battery of automatic machines 
which produce semi-finished solid-center auger bits from bar stock. 
They asked Barber-Colman engineers to help in the design of cutters 
which would complement the automatic operation. The sequence of 
operations is shown here with the corresponding cutters. 


Milling Second Flute Flute Milling Removes Taper Mill Shank Thread Milling Screw Point 
One Land 


BARBER-COLMAN COMPANY BARBER 


836 ROCK STREET*® ROCKFORD, ILLINOIS 
Hobs Cutters Reamers Hobbing Machines Hob Sharpening Machines COLMAN 
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Here’s a real case of 


SMALL LOT PRODUCTION 


on No. 3 turret lathes at CAMCO, Inc. 


A WIDE VARIETY OF 
TS LIKE THESE IN 
PIECE LOTS 


CLUTCH Tap 


Warner & Swasey 
Standard Tools are 
quickly interchangeable 
for simple and 
complex jobs—in large 
or small lots — 

thus minimizing your 
tooling costs. 


AMCO, INC., Houston, Texas, depends on Warner & Swaseys for small 
lot production of parts for their gas lift valves—equipment which lifts 
petroleum from oil wells whose natural forces are exhausted. 


Two of these nine Warner & Swaseys are standard tooled No. 3 turret 
lathes which machine a wide variety of simple to complex parts from stain- 
less steel and monel metal, in lots averaging 50 pieces. Tolerances as low 
as .002 are held on most jobs. 


One of the No. 3’s is also equipped with a full length lead screw and 
selective gear box to machine numerous small lot threading jobs. The 
threads are chased with the lead screw and an automatic knock-off attach- 
ment. Specification of the threads: standard vee or round form, special 
diameter, standard pitches, Class 3. 


Since the day the first No. 3 machine was installed in 1954, working 
two 9-hour shifts per day, not one hour has been lost because of downtime 
for repairs! Similar performance has been achieved by their other Warner 
& Swaseys—No. 4 and No. 5 turret lathes, 2-A and 4-A heavy duty turret 


WARNER 


lathes, and two 5-spindle automatics. 


This story again illustrates a point recognized in our customers’ 


| SWASEY 
Cleveland 


plants throughout the world—for dependable day-after-day production of 
small lots, you can’t beat the versatility and accuracy of standard tooled 
Warner & Swasey Machine Tools! 


MACHI 
“SINCE 1 


ERY 
80 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
56 
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ROTARY SWAGING 


eliminates waste and scrap 


A Torrington Rotary Swagin 
a | Machine shapes work instead 

of cutting metal away, eliminat- 
ing waste and scrap—cutting processing time as well. 


This part was originally turned from a solid brass bar weighing 3 
pounds. Cutting cycle was 86 seconds. When swaged from tubing, 
stock weight was reduced 83%. Swaging of tube and assembling 
the head took a total of 12 seconds. 


If your operations include reducing, tapering, pointing, sizing, 
bonding, forming inside contours or threads —swaging can save you 
time, money and material. 

Write today for our informative booklet on Torrington Rotary 
Swaging Machines. Or ask to have a technical representative call to 
show you how rotary swaging can achieve new savings in your plant. 

THE TORRINGTON COMPANY 


Swaging Machine Division 
441 North Street, Torrington, Conn. 


Advantages of Rotary Swaging — 


I Savings in material—swaging is 
chipless—shapes the work instead of 
cutting metal away. 


i 


2 Savings in labor—swaging can be done 
by unskilled labor. 


3 improved products —swaging improves 
grain structure, tensile strength, resiliency 
and finish. Produces work accurate to 
+ .001” and better. 


Write for new catalog —It de- 
scribes swaging benefits, covers 
selection of a swager, and gives 
specifications of Torrington’s new 
streamlined Rotary Swaging Ma- 
chines. Ask, too, to see our new 
motion picture on swaging. 


TORRINGTON MACHINES 


Makers of Torrington Bearings 
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... combines 
multiple production operations for TEMCO 


— This Verson Press Brake accomplishes in one stroke all the jobs that formerly 
bl required several operations. As manufacturers of a complete line of residen- 
| yerson \\" tial gas heating equipment, Temco, Inc., Nashville, Tenn., uses a Verson 


Model No. 308 Press Brake to gang punch and notch corners and holes in flat 
sheet steel parts . . . speeding the complete production process and reducing 
overall cost of operation. Flanges on the bed and ram give the brake unusual 
versatility and assure its easy adaptability to changing requirements. 
Verson Press Brakes are designed and built for long life and superior 
performance. The allsteel welded frame assures constant alignment of bed, 
ram and housing. Long square type gibs are adjustable and spring loaded 
CATALOG B-55 gives design shoe type brakes provide complete control for the operator. 
se -_ Fe a spose ~~ fo If you now use press brakes, or are doing a job that could be adapted to a 
your copy. brake, it will pay to investigate Verson. 


A Verson Press for every job from 60 tons up. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 
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Photograph courtesy of the Ready Machine Tool & Die Company, Inc., 
Connersville, Ind. shows Ohio Knife Co. Composite Die Sections on a blank 
and pierce die for a 4’ x 6’ refrigerator inner food compartment. 


it saves you time and money 


You simply order from our large stock of Composite Die 
Sections. They are cut to your required length or in bars 125” 
long. There are eleven standard cross sections with both wide 
4 and narrow lands available. 
OR. Die Section yo ; You buy them at a price far below what it’s costing you 
shows tool steel 2 to make them yourself. 
mild steel =a You receive them with cutting or forming edge already 
_ hardened, machined and ground. The soft steel backing, to which 
our specially hardened tool steel is clad,can be drilled quickly 
and economically for dowel and screw holes. Adjustments for 
wear are equally simple. 

Hundreds of companies who have switched to OK Com- 
posite Die Sections available for Cutting, Trimming and Forming 
Dies, report great time and money savings, plus longer die life. 
For new bulletin on OK Composite Die Sections and Clad Alu- 
minum Bronze Wear Plates, write Dept. 47-U. 


Manufacturers 
for the Metal Working Industry of: 


Shear Blades Slitter Knives Work-Rewt lode: OHIO KNIFE Co. 


Cut-off Blades . Hardened Ways . Hardened Spacers 
CINCINNATI 23 OHIO 
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Lindberg radiant tube is easy to 


change. Just turn off furnace, lift of parts are carbonitrided and 25% carburized. In addition, some bright annealing is done and 
old tube out and put in new tube. the versatile Lindberg units can easily be converted for other heat treating applications. 


Lindberg Vertical Radiant Tube Great 
Advance in Heat Treating Furnaces 


When metal needs heat, Lindberg furnaces with the new Lindberg light- 
weight vertical radiant tube offer a better way to apply it. Industry the 
world over is finding that Lindberg furnaces with this new vertical tube pro- 
vide a versatility no other type of furnace can give. Carbonitriding, carbu- 
rizing, carbon restoration, bright hardening or annealing and normalizing 
are all possible with only minor adjustments. 

Here are some other exclusive advantages. Lindberg furnaces include a 
built-in pitless quench tank. Uniform case depth is assured because each 
charge automatically remains at heat the same length of time. A built-in 
purge chamber receives work loads for purging prior to heating. 

Whatever type of furnace fits your production needs, from gigantic con- 
tinuous pusher-type to the small manual batch-type furnace, Lindberg en- 
gineers can develop exactly the right equipment for you. 


These are two of the three Lindberg gas-fired radiant tube carburizing and carbonitriding furnaces 
recently installed by an internationally known maker of farm machinery. With these furnaces 75% 


This three-row pusher Carburizer, with vertical 
radiant tubes between each row, was built for a 
large automobile manufacturer. 
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Revolutionary new development 


The development by Lindberg of the lightweight, 
easily-changeable vertical radiant tube (patent pend- 
ing) is one of the most significant improvements 
ever made in industrial furnace design. It eliminates 
the bulk and bend problems of the old-fashioned 
horizontal tube and the uneven heat patterns in- 
herent in earlier vertical tubes. The secret lies in the 
new Lindberg tube’s “‘dimples’’. Here’s how they 
work—in the radiant tube a central stream of mixed 
air-and-gas is surrounded by a cylindrical stream of 
air alone and combustion occurs in the area between 
these two streams. The “dimples” create eddies in 
the streams accelerating combustion and maintain- 
ing even temperatures along the entire length of the 

— tube. If you aren't fully familiar with this revolu- 
Here you can see the unique “dimpled” design of the new tionary development ask us, or your nearest Lind- 


Lindberg vertical radiant tube. Installation is a Lindberg con- berg Field Engineer about it. 
tinuous pusher-type gas-fired carbonitriding furnace. 


This newly-designed Lindberg Hyen genera- 
tor is used with Lindberg radiant tube fur- 
naces to supply the most exacting atmos- 


Here is the new Lindberg Carbotrol unit 
which automatically controls the carbon po- 
tential of furnace atmospheres provided by 


For the final step in heat treating, the fa- 
mous Lindberg cyclone tempering furnace, 


for 20 years the standard of furnace per- 


pheres needed for any heat treatment. formance. Pit or box type available. 


the Lindberg Hyen generator. 


Lindberg manufactures many kinds 
of equipment in the industrial 
heating and related fields. A few a . 


. e Rotary Hearth Dry Type Laboratory BoxType''Cycione’ Conveyor Brazing Continuous Large Production 
you are interested in any of these Furnace Transformer Induction Unit Tempering Furnace Tunnel Kiln Box Type Furnace 
please write us for the specifics on — 
them, or getin touch with your near- 
est Lindberg Field Engineer. (See 


your classified telephone book.) 


Laboratory Nose Pouring Induction ; 
Box Furnace Melting Furnace Meiting Furnace 


"Hydrogen 
Tempering Furnace Atmosphere Fur 


ENGINEERING COMPANY 


2447 West Hubbard Street, Chicago 12, Illinois 
Los Angeles Plant: 11937 South Regentview Avenue, at Downey, California © Associate Companies: Lindberg Industrial Corporation, 


Chicago * EFCO-Lindberg, Ltd., Montreal, Canada © Lindberg Italiana, Milan, Italy © The Electric Furnace Company, 
Ltd., Weybridge, Surrey, England © Etablissements Jean Aubé, Paris, France * Lindberg Industrie Ofenbau, Gross Avheim, Germany 
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Ss 3 | check your fastening problems and make 
7 sect recommendations for reducing assembly costs. 
_ Trained to fit the right screw to the right job. Works 
pos when product is in design stage. Can also replace 
slow, costly assembly techniques with the fast, effective 
method without disturbing productic routine. 
complete details, call your lon dis» 


Oppor ‘tun tities | 
Lae 


this specialist wants to work for you! 


Call in a P-K Assembly Engineer and find out how you can profit 
through reduced assembly costs the P-K way. Take advantage 
of this unique Parker-Kalon service—another of the many reasons 
why users say—“‘if it’s P-K . . . it’s O. K.” 


PARKER-KALON DIVISION, GENERAL AMERICAN 
TRANSPORTATION CORPORATION—CLIFTON, NEW JERSEY 


PARKER-KALON 


Sold Everywhere Through Leading Industrial Distributors. Warehouse in Chicago, IIlinois 
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investigate a brand new 
approach to turning 


On this New Britain +6F# Copying Lathe, you can make an accurate first 
piece from a blueprint—then copy it accurately a million times if your 
requirements call for it. New Britain can supply automatic loading too, if 
it makes sense on your work. Let us give you the complete story of this new 
contour approach to turning in a color motion picture demonstration in 
your office. The New Britain Machine Company, New Britain-Gridley 
Machine Division, New Britain, Connecticut. 


MACHINE co 


Model 18/70 
New Britain +GF+ 
Copying Lathe 
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rocco’s VEN 
Hi-Frequency 
Motor-Generator Sets 


First with Vertical MG Sets—TOCCO 


In 1943 TOCCO designed and built the first vertical motor-genera- 
tor sets for furnishing hi-frequency power for induction heating 
applications. Now with thirteen years of continuous production 
experience, we are far and away the world’s largest supplier of 
these units. 


Advarrtages of TOCCO Vertical MG Sets 


The large TOCCO vertical type motor generator set has numerous 
advantages over conventional horizontal type sets. Vertical con- 
struction permits the use of very large bearings and also minimizes 
the hazard of major damage to the set in the unlikely event of a 


tina bearing failure. Longer bearing life is achieved due to lower pres- 
sure and uniform loading of the bearings. Maintenance is greatly 
‘ aT - simplified because the rotor can be 
hhh a removed vertically with a simple hoist. 
< = Anti-vibration mountings between the 
base and the MG rotor-stator assem- 
bly practically eliminate vibration. 
| | Lastly, TOCCO’s vertical design cuts 
ith | 4 necessary floor space to less than one- 
= i] half the area required by horizontal 
Only Time-Tested 
aa 
> 
ee There are over a thousand TOCCO 
, vertical MG sets in actual service 
a 4a ‘ TODAY—more than all competitive 
horizontal makes combined. Write 
us for descriptive bulletin giving full eee = 
es a bt details on the advantages and con- up to 350 KW and fre- 
quency motor gen- struction details of TOCCO Vertical i 
erator set. MG Sets. : 
THE OHIO CRANKSHAFT COMPANY Mail Coupon Today ——-————— 7 
NEW FREE THE OHIO CRANKSHAFT CO. 


Dept. G-6, Cleveland 5, Ohio 


Please send copy of “TOCCO High 
Frequency Motor-Generator Sets.” 


Name 


Position 


Company 
Address 


City. Zone State. 
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Engimeer 


Give Them Their Heads 


It has been said that each generation stands on the 
shoulders of the preceding one. It is also true that en- 
gineering advances are based on previous knowledge and 
experience; otherwise engineers would be on an intel- 
lectual treadmill rediscovering the same old truths rather 


than going on to the new. 


A highly respected tool engineer and owner of his 
company was talking with a friend while they attended 
the ASTE Exposition at Chicago last March. He said, 
“These young fellows in my shop are doing things and 
accomplishing results beyond my imagination—I wonder 
what they are doing sometimes, but I decided to give 
them their heads and it has paid off.” In other words, 


he let them stand on his shoulders. 


Let all of us in management have the same courage 
and give our young engineers their heads, too. The cre- 
ative potential released will pay off not only in hard cash 
but in personal satisfaction and a real contribution to 


our way of life. 


President 
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Rough and semi-finish bores cylinders; rough and finish counter- 
bores valve ports; drills, chamfers and reams all holes. 


129 pieces per hour at 100% efficiency. 
Machine Number One has 4 stations; 1 for loading, 3 for drilling, 


chamfering and reaming. Machine Number Two has 7 stations: 
1 for loading and 6 for machining. 


2 position, progressive type work holding fixtures for both 
machines, each arranged to handle 6 similar parts. 


All parts in Cross machines—even tooling details—are made to 
interchangeable tolerances for fast, easy maintenance and flexi- 
bility for part design changes. 


Other features: Construction to JIC standards; hydraulic feed and 
rapid traverse; hardened and ground ways; automatic work cycle. 


hy 


By W. G. Hyzer 


Consulting Engineer 
Janesville, Wis. 


High-speed photography is still regarded with skepti- 
cism by many engineers. Photographic techniques, 
however, represent an effective production tool if they 
are correctly applied. High-speed photography can be 
used in analysis of production setups and, with prop- 
er planning, the useful scope is broad and the prob- 
ability of success can be predetermined. 


) ae of high-speed photography in engi- 
neering research is to stretch the limits of visual 
perception into fields of motion analysis that are 
normally a blur to the eye. High-speed cameras can 
effectively extend the analytical capabilities of the 
eye up to 500 times. This magnification of the time 
scale is achieved by photographically recording an 
action with a motion-picture camera at a greater 
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Fig. 1. Typical equipment setup for investigating a 
turning operation with a Kodak high-speed camera. 


picture rate than that used to project and view the 
film. With these techniques, production equipment 
can be visually studied in use. 

An action photographed at a picture frequency of 
1500 frames per second and projected at a rate of 
15 frames per second, for example, is effectively 
slowed by a factor of 100. Minimum practical pro- 
jector frequency is about 15 frames per second. 
Maximum time magnification is therefore equal to 
camera speed in frames per second divided by 15. 

The high-speed camera can attain high picture 
frequencies because its design is based on continu- 
ously moving film. An optical compensator, located 
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behind the lens, causes the optical image to move in 
pace with the constantly moving film, resulting in a 
well-defined photographic reproduction of the sub- 
ject being photographed. 


Camera Operation: For purposes of illustra- 
tion in this article, high-speed cameras developed 
by the Eastman Kodak Co. and the Wollensak Opti- 
cal Co. will be considered. These cameras are cap- 
able of taking 16-mm pictures at rates as high as 
8000 frames per second. 

Although a 100-foot roll of 16-mm film runs con- 
tinuously through the high-speed camera in a single 
burst, neither the linear velocity of the film nor the 
related picture frequency is constant throughout the 
run. At the higher camera speeds, the film is ac- 
celerating most of the time. The first 15 to 20 feet, 
about 750 frames, is expended in the camera start- 


Fig. 2. Incident light 
meter is used to check 
light intensity from 
high efficiency spot- 
lights. Fastax camera is 
shown in this setup used 
to study end milling op- 
eration. 


Fig. 3. An enlargement 
from a 16-mm frame 
showing metal deposi- 
tion in an are welding 
operation. 


ing transient. The remaining 80 feet, about 3250 
frames, is used to record the action. 

Since picture repetition rate is not constant 
throughout the usable run, the term “mean picture 
frequency” is used to express this camera speed 
characteristic. Mean picture frequency is the picture 
rate at a point 60 feet from the beginning of the 
film, the midpoint of the usable portion. The ap- 
proximate time required to bring the camera up to 
speed is 2000 divided by the mean picture frequency. 
Approximate effective recording time is 3250 
divided by mean picture frequency. Both of these 
durations are in seconds. The higher the picture 
frequency, the shorter is the time available for 
recording any action. This factor limits the use of 
higher camera speeds for some prolonged actions. 


Photographic Techniques: In preparing for a 
high-speed photographic investigation, three condi- 
tions must be satisfied before the action can be 
photographed. Camera position must be established 
relative to the action; proper exposure should be 
determined and the picture frequency necessary to 
record the action must be estimated. 

Camera orientation and distance should be chosen 
to result in free optical access to the area under 
study. It is good practice to orient the camera so 
the film plane is parallel to the plane of predominant 
subject motion. Actions away from or toward the 
film are often difficult to interpret on the screen. It 
is important to obtain as large a subject magnifica- 
tion as conditions permit. Minute displacements 
within the projected image are more perceptible 
when the subject fills the screen. 

For an average subject, visual analysis of motion 
becomes difficult when the motion occurs through- 
out a distance less than 1 percent of the subject field 
width covered by the lens. If extreme care is taken 
in setting up the equipment and preparing the sub- 
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ject, this limit can be reduced. Under the best con- 
ditions, motion amplitudes as small as 1/5 percent 
of the field width can be detected. . 

The most common source of light used in high- 
speed motion-picture work is the sealed beam photo- 
graphic spot lamp, Fig. 1. Four of these lamps 
provide sufficient light for most high-speed photo- 
graphic applications. Exposure is best determined 
with an incident type of photoelectric meter, Fig. 2. 
Such instruments measure the foot-candles of light 
falling onto the subject. When an incident type meter 
is used, compensation is required for exceptionally 
dark or highly reflective subjects. 

Light intensity required for an average subject 
can be reduced by a factor of three or four if the 
subject is painted white. This represents good prac- 
tice on plastics and other heat sensitive materials 
or where high light intensity is important. 

Some production processes are self-luminous and 
require no additional illumination. Arc welding, Fig. 
3; forging, Fig. 4; flame spinning, and molten 
metal pouring operations fall in this category. 


Computations: The following equation is com- 
monly used to estimate the picture frequency re- 
quired to stop subject motion: 


F min 


where 


F min = Minimum recommended picture frequency, 
frames per sec 
= Subject speed, fpm 
Subject field width, inches 


Angle between direction of subject motion and 
film plane, deg 


This equation is a compromise and can be used 
for either the Fastax or Kodak high-speed cameras 
with sufficient accuracy for practical purposes. Opti- 
mum recommended picture frequency ranges from 
2 to 214 times the minimum frequency as deter- 
mined by Equation 1. Maximum recommended pic- 
ture frequency is 35 times the minimum frequency. 

The vast majority of tooling problems involve 
rotating members, either workpieces or tools. The 
speed factor in Equation 1 is the surface speed of the 
tool or the work, whichever is rotating most rapidly, 
in such problems. To facilitate calculation of mini- 
mum picture frequency, the data in TABLEs 1 and 2 
are helpful. TABLE 1 lists the relationships between 
diameters of rotating members, revolutions per min- 
ute and surface speed throughout the practical 
machining range. TABLE 2 lists the relative values of 
surface speed (determined from TABLE 1), field 
width and minimum recommended picture fre- 
quency. For TABLE 2, the assumption has been made 
that direction of motion is parallel to the film plane. 


June 1956 


Fig. 4. (left) Slightly enlarged 16-mm sequence of 
a forging operation. 


Fig. 5. (right) Coolant flow can easily be studied in 
slow motion. 


A small angular divergence might be considered a 
safety factor in the determination of F,,;, and can 
be neglected. Otherwise, the cos @ factor is appli- 
cable. 

Motion pictures of rotating members can result in 
undesirable stroboscopic effects if the rotating part 
has regularly spaced radial lines or spokes on its end 
view or regularly spaced longitudinal lines or 
grooves on its cylindrical surface. To avoid this, 
minimum picture frequency must be greater than 


F’ nin given by the following expression: 


where 


N = Number of equally spaced lines on rotating part 


R = Rotation speed, rpm 


Problems involving rotating gears, splined shafts 
and calibrated dials are representative of those to 
which Equation 2 should be applied. With problems 
of this type both equations should be used, the high- 
est calculated value being chosen for the camera 
setting to insure the best results. 
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Table 1—Conversion of Surface Velocities to Rotational Speeds 


Rotating Surface Speed (fpm) 
Diameter ’ 


(inches) 70 80 100 120 150 


1/16 1835 2445 3060 3670 4280 4890 6112 ©7350 9170 — 


1/8 917 1220 1530 1830 2140 2440 3056 3670 4580 6112 9170 — 
1/4 458 611 763 915 1068 1220 1528 1830 2290 3056 4585 7630 —_ — —_ 
1/2 230 306 382 458 535 612 7164 916 1145 1530 2300 3820 6120 9170 — 


1 115 153 191 229 267 306 382 458 572 765 1150 1910 3060 4580 6880 
2 58 76 95 114 133 153 91 229 286 382 575 955 1530 2290 3440 
4 29 38 48 57 67 76 95 5 143 191 287 477 765 1165 1720 
8 14.5 19 24 29 33.5 38.5 48 57.5 72 96 144 240 384 576 860 


Note: Body of table in revolutions per minute. 


Practical Usage: Improvement of tool design TABLE 2, F,,in, is found to be 2400 frames per sec- 


and machining efficiency for turning operations ond, 
represents a natural use for high-speed photographic Considering a projection rate of 15 frames per 
techniques. With slow-motion projection, cutting second, a recording speed of 2400 frames per second 
action, chip flow and coolant flow, Figs. 5 and 6, will result in a time magnification of 160. Rotational 
can be visually studied. Based on photographic anal- velocity on the screen will be 0.6 rpm. The effective 
ysis, chip flow can be corrected; chip breaker de- photographing time of the camera is 3250 divided by 
sign can be improved; cavitation can be reduced; 2400, or 1 1/3 seconds. Since the workpiece makes 
and vibration can be prevented. In many instances, one revolution in 0.6 second, only two revolutions 
problems can be anticipated, pinpointed and pre- will be recorded on the film. 
vented by corrective action indicated after a slow- To detect slight fluctuations in rotational speed of ~ 
motion picture study. the workpiece, it is desirable to graduate the peri- 
phery of the piece at regular intervals. From Equa- 
MACHINING Stupy: To accurately describe the tion 2, the maximum number of graduations is found - 
; use of high-speed photography, it is probably easiest to be: 


to use an illustrative example. In a typical problem, 20 Fmin _ _20 (2400) 


Nuc = = —— = 480 

it is desired to analyze tool-cutting characteristics R 100 
in a turning operation. It is particularly important Graduations would be scribed at 34-deg intervals on 
to observe chip flow and detect any tool vibration or the face of the workpiece. 
stalling tendencies of the workpiece during a rough- Tool chatter is best detected by clamping a sta- 
ing cut. Diameter of the workpiece, Fig. 7 is 714 tionary pointer to the bed of the machine with its 
inches and it rotates at 100 rpm. end close to the tool. Under good recording condi- 

The camera is positioned on the ways of the ma- tions, an over-all amplitude of vibration on the order 
chine, Fig. 1, so the film plane is normal to the axis of 1/5 percent of field width can be detected. In 
of rotation. By observing through the view finder as this instance, an amplitude of 0.002 inch would be 
the camera is moved along the ways, a field width discernible. 
of 1 inch is found to fulfill the visual requirements. In machining problems of this type, the coolant 
Chip flow will be visible as it leaves the cutting area is usually shut off during the photographic opera- 
and is forced over the surface of the tool. In TABLE tion. To keep conditions as nearly normal as pos- 
1, it is found that the surface speed is 200 fpm. In sible, coolant supply is not stopped until the last 


Table 2—Minimum Picture Frequency in Terms of Field Width 
and Surface Velocity 


Field 
Width 
(inches) 


Surface Speed (ftpm) 


/2 


: Body of table in frames per second. 


‘4 
200 300 500 1200 1800 
. a 30 40 50 60 70 80 100 120 150 200 300 500 800 1200 1800 
? 
2 | 720 960 1200 1440 1680 1920 2400 2880 3600 4800 7200 — — —_— — 
1 360 480 600 720 840 960 1200 1440 1800 2400 3600 6000 —— —_ —_— 
2 180 240 300 360 420 480 600 720 900 1200 1800 3000 4800 7200 — 
4 — —_-- 150 180 210 240 300 360 450 600 900 1500 2400 3600 5400 é . 
8 a <a — — — — 150 180 225 300 450 750 1200 1800 2700 
16 — — — — 150 225 375 600 900 1350 
Note 
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Fig. 6. Enlargement of 
one of the frames in 
Fig. 5 indicates the de- 
tail that can be achieved 
with high-speed photog- 
raphy. 


moment before recording is to start. In this instance, 
it was determined that spray will disappear 1/4 sec- 
ond after coolant flow is stopped. The time to bring 
the camera up to speed is about 2000 divided by 
2400, or 0.8 second. Under these conditions, the 
camera would be started and then immediately after- 
wards (within 0.3 second) coolant flow would be 
stopped. The region to be studied would be free of 
coolant when the camera reaches running speed. 

With the calculations completed, it is only neces- 
sary to start the camera, turn off the coolant, process 
the film, project it on a screen and make the visual 
analysis. 


PuncH Press Stupy: In many practical problems, 
high-speed photography is used to prolong the dura- 
tion of an event rather than to arrest motion. Actions 
displayed on the screen within a space of time much 
less than 14 second are beyond the analytical cap- 
abilities of the eye. For this reason, minimum dura- 
tion of an event to be analyzed should normally 


exceed: 


where F is the actual picture frequency in frames 
per second and M, is the time magnification factor. 
Optimum duration of action on the screen is con- 
siderably higher than this minimum value. Dura- 
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tions of 3 to 6 seconds would be considered good. 

Some problems encountered in production in- 
volve motions toward or away from the camera. If 
Equation 1 were applied to such a problem, the 
minimum picture frequency would be calculated as 
zero. In practice, this type of motion problem is 


treated as a duration. Picture frequency is deter- + es 
mined by the length of time the moving object iB 

remains in the local subject field. The following ‘ae 


problem involves the dynamic characteristics of a 
punch press operation and serves to illustrate the 
preceding principles. 

Excessive die wear in a punch press operation 
had been attributed to backlash in the punch press 
mechanism. The theory had been proposed that as 
the ram descends into contact with the sheet stock, 
the mechanical linkage is under essentially no-load 
conditions. When contact is made between the 
moving punch and the stock, the system is suddenly 
subjected to full-load conditions. Any backlash in 
the linkage would have to be taken up before any 
significant deformation of the stock could take 
place. If the ram velocity is 100 fpm and the 
backlash is about 1/16 inch, the backlash take-up 
period would be on the order of 2 to 4 milliseconds. 

High-speed photography can be applied to such 
a problem to determine exactly what action takes 
place during the dwell interval. To the eye, there 
is no apparent discontinuity in the motion, but the 
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high-speed camera will show whether the ram is 
motionless or subjected to excessive bouncing on 
the surface of the stock. 

Since the maximum amplitude of bounce would 
be on the order of 1/32 inch, a field width no 
greater than 100 times this dimension should be 
used. Field width 500 times greater than this 
dimension could be used under ideal conditions. A 
field width of 2 inches is chosen for this study. 
With a minimum estimated dwell, A;, of 2 milli- 
seconds: 


At this picture frequency, the duration of dwell on 
the screen will be on the order of 14 second. 

It is important, at this point, to check the above 
value of picture frequency to determine if image 
smearing will result from the motion of the ram. 
From Equation 1: 


12S 0) = 


Fac = cos = 


No image blurring will be evident at the recom- 
mended minimum picture frequency of 1875 frames 


\ reference pointer 


\ 


Field size 


study could be expanded to include an analysis of 
parts ejection from the die. Since the cyclic rate 
of a punch press is often limited by the rapidity with 
which parts can be ejected, such studies are im- 
portant. 

Where air pressure is used as the ejecting force, 
location and orientation of the air jets are critical. 
A high-speed photographic study of the ejecting 
process can slow the action to show the step-by- 
step movement of the gyrating pieces as they are 
thrown from the press. Visual inspection of the 
action would result in clues to improved methods. 
Such slow-motion studies would be even more bene- 
ficial if the air flow from the nozzles could also 
be observed. This can be accomplished by placing 
white powder in the air hoses, which would make 
visible the flow patterns. In problems of this type, 
high-speed photography can make trial-and-error 
experimentation uneconomical. 

The greatest application of high-speed photog- 
raphy probably lies in preventive analysis. A 
sound engineering program should be based on de- 
tection and correction of potential trouble spots 
before they become serious. Slow-motion pictures 
can disclose defective performance that would other- 


per second. It is interesting to note that if Equation 
1 had been used to determine picture frequency 
for this application, the 2-millisecond discontinuity 
in motion might have gone undetected in the pro- 
jected film. 


Special techniques can often be used to empha- 
size a critical action in an operation or to make an 
otherwise invisible phenomenon become apparent to 
the camera. The previously outlined punch press 


72 


Fig. 7. Subject field covered 
by setup pictured in Fig. 1. 


wise be undetected until serious malfunction or 
breakdown occurred. 

High-speed motion picture photography, as an 
engineering technique, is still young and growing. 
Effectiveness of its application within the tooling 
field depends to a large extent on the foresight and 
ingenuity of those engineers who use it-on specific 
problems. Results, in terms of better tooling and 
greater output at lower cost, will make such studies 


worth while. 
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Improved Feed Track 


Screws for assembly machines are 
usually carried from the part feeder to 
the escapement from which they are 
transferred to the workpiece by a track 
which supports them by their heads. Un- 
headed slugs occasionally are mixed 
with the screws and if they enter the 
escapement, they may cause malfunc- 
tioning and serious damage. 

An effective means of preventing mal- 


slot along the bottom of the track. Un- 
headed slugs can then fall out of the 
track so they do not reach the escape- 
ment. This improvement eliminated 40 
minutes of down time daily on one ap- 
plication. 

P. H. Winter 

Syracuse, N. Y. 


leaves track 
through milled 


functions from this cause is to mill a cut 
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Spring-Loaded Threading Tool 


Use of a spring-loaded tool reduced spoilage 
and tool breakage on an internal threading oper- 
ation performed on tough castings. The work is 
done on an engine lathe. The toolholder consists 
of a steel block, drilled and reamed to a good fit 
on a boring bar made of drill rod. A milled step 
on one end of the block is drilled to accommodate 
two heavy die springs. The springs bear against 
an arm held to the back end of the boring bar by 
a pin, and force the arm against a stop. A collar 


bearing at the opposite end of the block holds the 
boring bar in place. The block is secured to the 
lathe compound by a heavy bolt. 

When the tool catches in the workpiece, the 
pressure is relieved by the springs, which then 
bring the bar back into position to continue cut- 
ting. The tool does a good job in production and 
can also be used for cutting grooves and boring. 

Ernest Jones 


Bronx, N.Y. 


_/ Steel block 
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Intermittent Feed Mechanism 


Design of the feed mechanism for a progressive 
die used to form and assemble links of a basket 
weave watch chain presented a difficult problem. 
Separate magazine feeds are used for right and 
left-hand blanks. Blanks are pushed from station 
to station individually by fingers mounted on a 
longitudinal transfer slide which is actuated by the 
downstroke of the press, operating through a cam. 
Blanks from the right-hand loading station follow 
blanks from the left-hand loading station from 
operation to operation in the die and consequently 
right-hand blanks must pass through the left-hand 
loading station. 

Both blanks are fed into their respective loading 
stations simultaneously, and two downstrokes of 
the press are required to clear both stations. Con- 
sequently, it is necessary to utilize a feed mecha- 
nism which operates only on alternate press strokes. 


End View of Lobed Cam 
in Clutch Shell 


\ 

Clutch Roller 

shell 

Clutch Assembly 
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Intermittent motion of the feed slide is accom- 
plished by means of a rack and pinion mechanism 
working through a clutch which locks only during 
the upstroke of the press. 

Details of the intermittent feed mechanism are 
as follows: The rack is kept in constant mesh with 
the pinion, which is mounted on a shaft leading 
to the clutch. This shaft turns in a clockwise direc- 
tion during the downstroke of the press and 
counterclockwise during the upstroke. 

The clutch consists of a four-lobe cam mounted 
on the end of the shaft and an outer shell. An ex- 
tension of the shell serves as the drive shaft for 
the feed slide. Rollers between the lobes of the 
cam alternately engage and disengage the clutch. 

When the cam is turned in a clockwise direction 
the rollers travel freely and no motion is trans- 
mitted to the drive shaft: When the cam is turned 
in a counterclockwise direction the rollers are 
jammed between the lobes of the cam and the 
shell of the clutch. This locks the clutch, and 
clutch and drive shaft turn as a unit in a counter- 
clockwise direction. 

An eccentric pin in a disk on the end of the drive 
shaft fits into a vertical slot in the feed slide. Each 
upstroke of the press causes the eccentric pin to 
traverse a semicircle. The first upstroke moves 
the slide to the “in” position, placing two blanks 
in the loading station. The second upstroke causes 
the eccentric pin to move in a second semicircle 
and moves the feed slide to the “out” position, 
ready to move two more blanks into the loading 
station. Thus, feeding is accomplished during 
every other press cycle. 

Charles and David Golosman 
Brooklyn, N. Y. 
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Partial View of Progressive Die 


Roll Feed 


Design of the punch press roll feed opener illus- 
trated is such that the upper roll is lifted only far 
enough to clear the stock. In operation a pin at- 
tached to the ram of the press descends and forces 
the two roller wheels apart. One roller is attached 
to the main body of the feed unit and the other 
is attached to a hinged assembly containing the 
upper roll. 

The difference between the diameter of the pin 
and the distance between the roller wheels deter- 
mines the amount that the upper roll is lifted. The 
pin attached to the ram of the press can be adjusted 
vertically, making it possible to lift the upper roll 
at any desired position of the ram or stock feed. 

Douglass M. Small 
Springfield, Mass. 
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By A. H. Dall 


Director 

Standard Machine Tool Engineering 
The Cincinnati Milling Machine Co. 
Cincinnati, Ohio 


; THE POWER EFFICIENCY of a grinding 
wheel is low compared to a single-point tool or a 
milling cutter, grinding is being used in operations 
where other methods cannot compete. Metal can be 
removed at high rates by grinding to yield parts 
with precise dimensions and good surface finish. 
Efficiencies of individual grits are low but, with wide 
wheels, large numbers of grits are cutting at any 
instant. Special fixturing, Fig. 1, can also speed the 
grinding process. 

With the introduction of the centerless grinder, 


Abstracted from paper 24T5, “Precision Production 
Grinding Machines,” presented at the 24th ASTE 
Annual Meeting. Copies of the complete paper are 
available for purchase from Society headquarters. 
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emphasis was directed toward high production rates. 
In bar grinding, for example, 6-inch-wide wheels are 
common. Using a conservative figure of 5 hp per 
inch of wheel, cuts can be taken on long bars with 
metal-removal rates of 3 cubic inches per minute. 
To duplicate this, a single-point tool would have to 
apply 3 to 5 hp on a small, long bar at a small depth 
of cut, which would be impossible. Tubes can be 
accurately ground at high production rates with cen- 
terless bar grinders and bar-grinding attachments, 
Fig. 2. 

Center type plunge grinders were developed short- 
ly after centerless grinders were introduced. With 
plunge grinding, a straight, shouldered or formed 
figure of revolution can be produced. Plunge grind- 
ers were followed by machines with multiple grind- 
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ing wheels mounted on independent spindles. Pro- 
duction rates can be increased by use of multiwheel 
grinders because several operations can be per- 
formed simultaneously. 

More recently, so-called angular feed machines 
have been developed so that diameters and faces 
could be ground at the same time. Wheels were pre- 
sented at angles to the workpiece so that line con- 
tact could be obtained during face grinding. This 
method prevents burning because coolant can be 
better directed to the grinding area and short stubby 
rather than long thin chips are produced. 

High metal-removal rates by grinding presuppose 
that workpiece rigidity is sufficient to withstand the 
high grinding forces. Much design engineering is 
required during development of grinding machines 
because of the lack of rigidity in workpieces. The 
normal force of a wheel grinding at 30 hp is approx- 
imately 500 pounds. 

While great strides were being made in high- 
production grinding, precision grinding of parts 
with fine finishes was not neglected. In order of 
their usual importance, the requirements for grind- 
ing accuracy are: size, roundness, straightness, fin- 
ish, waviness and concentricity. 

Because of accelerated development of instrumen- 
tation for measuring production to more precise size, 
specification has become possible. Electronic and 
mechanical instruments are available that measure 
to millionths and the grinding process is rapidly 
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Fig. 1. (left) Rocker arms have a small pad 


rough and finish ground to a double radius on 


this special machine. Workpieces are not rotated 
and production is high. 


Fig. 2. (above) Centerless bar grinding machine 


can rapidly grind long sections of tubing to accu- 


rate outside diameters. 


approaching the region where thermal stability is a 
major factor in machine design. The day is not far 
distant when size and temperature will have to be 
specified simultaneously. 

Similar stringent requirements can be imposed for 
roundness and straightness because instruments are 
now available to measure them. Although the grind- 
ing machine is the determining factor, to a large 
extent, for the previously listed requirements, fulfill- 
ment depends on the grinding wheel in many in- 
stances. If a wheel breaks down unevenly, round- 
ness and waviness can be affected greatly. Wheel 
characteristics are the major factor in surface finish. 

Methods of holding the workpiece can introduce 
distortion in the workpiece after the holding pres- 
sure has been relaxed. Development of microcentric 
grinding, Fig. 3, has resulted in high roundness 
accuracy on a production scale. With this method, 
workpieces are individually supported on shoes and 
driven by an offset face driver. Rotation imparted 
to the workpiece by the face driver is augmented by 
the grinding force. Out-of-round workpieces can 
quickly be ground round with a minimum of stock 
removal. Size is a function of accurate wheel posi- 
tion and waviness is minimized as a result of the 
generative process. 

Roundness is achieved with center type grinding 
when the workpiece center holes form a good bear- 
ing with the machine centers. When sizing, position 
of the wheel is most important. In center type grind- 
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ing, variations in wheel position cause a radius error 
equal to the variation. Diameter of the workpiece 
will be inaccurate by twice the amount of the posi- 
tioning error. In centerless grinding, diametral 
error equals the position error. 

During the heavy grinding portion of an oper- 
ation, the work support will inevitably deflect. Be- 
cause this deflection must be recovered at the finish 
part of the cycle, the work support members should 
not be loaded beyond their elastic limits. The wheel 
and work support must be separated by a constant 


Fig. 3. (above) Microcentric grinding principle ap- 
plied to producing external roundness, top, and con- 
centricity of hole with round outside diameter, bottom. 


Fig. 4. (right) Cam regulating wheel method of feed- 


ing workpieces against formed grinding wheel results 
in one completed part per revolution of the regulator. 
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dimension at the end of each cycle if size duplication 
is to be achieved. 

Much development effort has been expended in 
attempts to end each grinding cycle with the wheel 
and work support separated by a constant distance. 
Wheel slide bearings must be extremely precise. The 
method of moving the slide should be devoid of 
stick-slip. Hydrostatic films and anti-friction ball 
slides are being used with success. On larger ma- 
chines, carefully made, generous slides, using bound- 
ary lubrication with special oils, are being oper- 
ated successfully. Slides are usually moved by a 
screw and nut because of the strength of such mem- 
bers. Pivoted wheel heads have been used on race 
grinders with good size duplication. 

A method of infeed has been used extensively in 
the centerless form grinding of projectile cores for 
small caliber weapons, Fig. 4. In this method, the 
regulating wheel is cam shaped and has a slot for 
work ejection. As the regulating wheel rotates, it 
pushes the work toward the formed grinding wheel. 
With every revolution of the regulating wheel, a 
part is finished. This method of grinding is adapt- 
able to small parts and is now used extensively in 
the automotive industry. 

Form grinding has become increasingly impor- 
tant. A basic requirement for form grinding is the 
inclusion of some method for truing the grinding 
wheel. Diamonds are used extensively in truing 
operations but crush truing has gained wide accept- 
ance in the past several years. With this method, 
the grinding wheel is usually rotated at reduced 
speed and the crushing tool is forced into contact 
with the wheel, causing the bond and dull grits to 
break away. The periphery of the crushing roll is 
formed to the requirements of the workpiece and 
helical slots are cut into the roll to accelerate its 
action. While the life of a truing roll is limited, it 
can be fairly long when proper materials are used. 
One of the limitations on grinding as a method 
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of metal removal is wheel wear. This is a necessary 
evil because, when the wheel wears, sharp new abra- 
sive grits are brought into use. In effect, this results 
in a self-sharpening tool. When wheels wear, size, 
as well as form and finish, will change unless com- 
pensation is made or the wheel is trued. Require- 
ments for truing vary greatly from machine to ma- 
chine. For this reason, more time is devoted to tru- 
ing attachment design than to any other feature of 
precision grinding machines. 

A single truing attachment must be used to true 
a new 20-inch wheel and the same wheel when it has 
worn to 14 inches. The diamond bar must reach out 
the additional 3 inches without excessive deflection. 
If the diamond holder vibrates during truing, so- 
called spiral marks will be produced on the work. 
Also, the truing process takes place in the presence 
of a copious supply of water mixed with grit, an 
ideal lapping mixture. 

Truing attachments are now available for auto- 
matically truing the wheel at predetermined inter- 
vals. One bearing manufacturer trues wheels after 
every fourth piece to maintain accuracy. For this 
application, truing is automatic and the machine 
compensates for the reduced wheel size. Since parts 
are loaded automatically, the machine requires little 
attention. 

Automatic gage sizing of workpieces is another 
fairly recent development in grinding machines. Op- 
eration of the machine is directly controlled by the 
size of the workpiece. On center type grinders, this 
control usually takes the form of a caliper gage hav- 
ing electrical contacts or air orifices. Two signals 
are usually used with such gages. At the first signal, 
the feed rate is reduced for final finish sizing. The 
second signal indicates that specified size has been 
reached, stops the grinding process and retracts the 
wheel. Uniform wheel wear is unimportant in such 
grinding. 

A further refinement on an infeed machine of this 
type moves the series of events forward as wheel size 
changes. Slip devices are used in the feed system 
so, as the wheel wears, the point at which rough 
feeding begins remains in the same relation to the 
work, 

During the last few years, literally hundreds of 
special grinding machines have been developed for 
high-production operations. Usually it is possible to 
use standard wheel heads on such machines but the 
variations in work-holding devices are many. For 
example, a drum fixture, Fig. 1, holds a number of 
workpieces that have a form ground on their ends 
as they pass two grinding wheels. One wheel roughs 
and the other finishes a small pad to a double radius. 

A special grinding machine of the chucking type 
has two spindles built into a turret so that while one 
workpiece is being ground another can be loaded. 
In many infeed operations on small parts, the load- 
ing time may comprise a large percentage of the 
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total cycle time even though the loading can be 
accomplished in a matter of seconds. In a special 
machine, Fig. 5, for grinding seats on automotive 
valves, various machine operations have to be inter- 
related. Valves are placed in the chuck automatic- 
ally, ground and ejected to a chute. The wheel spin- 
dle oscillates and is used as the infeeding member. 

While many special grinders have been designed 
and installed for high-production rates, standard 
grinders for toolroom and small-lot production have 
received their share of design attention. Plain and 
universal grinders that are used in toolrooms, main- 
tenance departments and small-lot manufacture are 
now being equipped with special devices, such as 
electronic taper setting, to shorten the time required 
to grind gages, tools, boring bars, etc. 

Applications for precision grinding are being 
found every day and the future holds promise of 
still greater opportunities for the abrasive method 
of metal removal. Machine design is keeping pace 
with the needs of industry and in some instances is 
anticipating industry need. 


Fig. 5. Automotive valves are automatically posi- 
tioned and ground in this special machine. Load- 


i ing and grinding operations are timed to each 
£ other. 
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By T. C. Gleason 


Engineering Div. 
Chrysler Corp. 
Detroit, Mich. 


H ANDICAPPING THE NATION’S technological struc- 
ture today is a crucial shortage of engineers. Some 
reliable estimates place this shortage at 50,000. 
Seriousness of the situation is compounded by the 
insufficient number of young people graduating 
from engineering colleges and indications that there 
will be no material increase in the foreseeable fu- 
ture. 

This shortage couldn’t occur at a worse time. The 
nation’s productivity is in the full bloom of its 
greatest period of expansion. Every industry and 
every company is crying for engineers, and impro- 
vising emergency measures to make maximum use 
of the limited number on hand. The stern fact is 
that the wonderful upsurge in prosperity might be 
capped by the lack of 15 to 20 thousand more engi- 
neering graduates each year. 

Not only has private industry felt the crippling 
effects of this shortage but the defense effort, too. 
is jeopardized—and at a time when America, as the 
bulwark of the free world, must remain militarily 
strong. Clearly this situation merits the most ear- 
nest attention, particularly by engineers who are 
more intimately acquainted with its dangerous im- 
plications than any other group or profession. 

The problem is not unsolvable. Quick-acting and 
rather simple remedies can be applied immediately, 
involving every member of the engineering profes- 
sion. Analysis of the situation begins with the en- 
gineers being graduated today. From the moment 
they receive their sheepskins, theyeingl themselves 

te 


the Engineering Shortage.” presented at the 24th 
ASTE Annual Meeting. Copies of the complete paper 
are available for purchase from Society headquarters. 
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the most sought-after individuals in the nation. The 
artificial conditions existing in the employment 
market work to the detriment of both graduates and 
industry. They create in the students unrealistic at- 
titudes and demands. Some companies with an espe- 
cially acute shortage problem meet these demands as 
a desperation measure. In so doing, they perform 
a disservice both to themselves and the students. 
They may, for example, accede to a student’s de- 
mand for a starting position with responsibilities 
that only a seasoned engineer could discharge ef- 
fectively. 

Industrial recruiting teams have come face to 
face with these students’ attitudes and demands in 
many colleges and universities they have visited. 
The practice of sending recruiters to interview 
graduates has been well established, but it has nev- 
er been carried out more vigorously than today. 

Some recruiters operate like baseball scouts try- 
ing to sign up a promising high school pitcher. 
They have generous expense accounts and frequent- 
ly arrange for graduates to take inspection trips to 
the home plant. Graduates would be more than 
human if they didn’t develop slightly inflated opin- 
ions of their own worth as a result. Yet industry 
is simply adapting to the situation by using ex- 
treme techniques to cope with extreme circum- 
stances, 

Many competent authorities feel that the educa- 
tional institutions are incapable of turning out well- 
rounded engineers. The principal complaint is that 
engineers study only engineering topics, to the ex- 
clusion of everything else. These critics maintain 
that engineering graduates are incomplete, inade- 
quate for their jobs, without a generous dosage of 
liberal arts. Their scope is too narrow, it is said, 
for them to be useful to a complex corporation un- 
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Engineeering classes conducted at Chrysler Institute of Engineering lead to ad- 


vanced degrees up to Doctorate of Automotive Engineering, and provide 
specific training for professional advancement in this important industry. 


less they are conversant with everything from 
economics to psychology. 

Evaluated from the most pessimistic perspective, 
this is the situation: 


e First, too few engineers to man existing industries 
or maintain the momentum of technological advance. 

@ Second, a number of engineering graduates who re 
quire more than the usual training and guidance be 
fore becoming useful to industry. 

e Third, an allegedly inadequate educational system 
which turns out graduates woefully lacking in certain 
vital training. 


Happily, there is a brighter side to the picture. 
Admittedly, the shortage is acute. Yet industry is 
surrounded by abundant pools of potential engi- 
neers. The number of college students has soared 
from 2,116,000 in 1951 to 2,500,000 in 1954. Too 
few of them flow into engineering. Why? The 
prime reason may be found in the high schools and 
secondary schools. A recent survey disclosed that: 


e@ Half of the nation’s high schools do not offer courses 
in chemistry. 

e Fifty-three percent do not offer courses in physics. 
Since 1900, the percentage of high school students 
studying algebra has declined from 56 to 24.6 percent. 
Those studying geometry from 27.4 to 11.6 percent, and 
those studying physics from 19 to 4.5 percent. 


These subjects are the cornerstones for later scien- 
tific study in college. Their gradual disappearance 
from the curricula of preparatory schools has a two- 
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fold effect: first, it fails to stimulate scientific in- 
terest in those students whose natural aptitudes 
qualify them for the engineering profession; and 
second, it handicaps those students who attempt to 
study engineering despite the lack of this vital 
preparatory training. 

One of the first objectives for both industry and 
education, therefore, is a reawakening of interest 
in the physical sciences and mathematics at the 
high school level. If embryo engineers had the 
benefit of this preparatory training, probably the 
deplorable number of dropouts would be reduced. 
Nearly 50 percent of those starting in engineering 
courses fail to graduate! Mortality is greatest dur- 
ing the freshman year. 

Personal counseling by faculty advisors includes 
giving information and advice on the student's 
choice of a career. Now, the decline in the physical 
sciences and mathematics has been attended by a 
decline in teachers of these subjects. That simply 
means that there are probably fewer exponents of 
the engineering profession on the counseling 
boards; and that, therefore, fewer and fewer high 
school students have access to information on engi- 
neering. 

In this area every practicing engineer can per- 
form a genuine service to his community and his 
profession. How? By filling this vacuum on the 
counseling boards by volunteering his services as 
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a nonfaculty advisor, by offering to address stu- 
dent assemblies and by giving individual attention 
to students who are genuinely interested in engi- 
neering. Beyond that, he can help stimulate an in- 
terest in engineering in the youth of America by 
speaking to the sons of friends and neighbors— 
their daughters, too, because engineering is no 
longer the exclusive realm of the male. 

Many procedures are available to implement 
such a program. For example, a visit or a letter to 
the editor of the local newspaper at the beginning 
of the school term might induce him to write an 
editorial advising students to set their job goals, 
then select courses that will help them prepare for 
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Comparison of percent of high school students study- 
ing mathematics and physics in 1900 and 1955. 


these goals. Perhaps the faculty advisor in charge 
of the high school paper would be interested in as- 
signing a reporter to interview well-known engi- 
neers. An engineer with a literary bent could write 
an article. 

Such a campaign conducted by engineers and 
key men in industry would have an enormous im- 
pact in acquainting the youth of America with just 
how pleasant and rewarding the engineering pro- 
fession is. It would be a powerful adjunct to the 
over-all efforts by industry to provide high schools 
with literature, information 
pieces about the engineering profession. Because 
job counseling is essentially a personal matter, in- 
dividual engineers can do a better job of promoting 
engineering than blanket efforts made by such 
agencies as public relations firms. 

This is an opportunity to give the lie to the com- 
mon misconception that engineers are the worst 
salesmen in the world. Engineers have been almost 
solely responsible for the present state of this tech- 
nological civilization. This technology has influ- 
enced every facet of the American way of life, from 
the unsurpassed standard of living to the political 
and ideological nature of this free society. Every- 
one from housewife to farmer benefits every hour 
of every day from the products created by scien- 
tists and engineers. 


movies and other 
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Tens of thousands of young Americans have the 
necessary talents to pursue engineering, would 
derive deep personal satisfaction from it and 
should be proud to join such a profession. They 
only have to be given adequate preliminary train- 
ing and told about engineering. Here, then, is one 
procedure, open to each engineer, which would 
mitigate the shortage. 

Now to consider the caliber of today’s engineer- 
ing graduates. With a few exceptions today’s gradu- 
ates are of exceptionally high professional stand- 
ards. Their excellence is a tribute to the nation’s 
colleges. These colleges are accomplishing this by 
concentrating on instilling the technical skills in 
engineering students. As a rough estimate, about 
80 percent of the average college’s engineering 
course is devoted to engineering subjects, while 
about 20 percent is allocated to such subjects as 
business law, history, English, business administra- 
tion, writing and speaking. 

Because college training is only the first phase 
of the engineer’s education, this proportion is about 
right. The newcomer to the engineering profession 
must be first and foremost an engineer. Unless he 
has mastered the basic skills of his profession, he 
will be kayoed in the first round. He will be unable 
to do the work assigned him; he will be unable to 
win the respect of his co-workers; he will be un- 
able to prove himself to his supervisors. 

As a policy of enlightened self-interest, industry 
has developed personnel procedures designed to 
make maximum use of each individual’s potential. 
Orientation programs are common practice, and 
allow newcomers to work at several jobs before 
deciding where they would like to be assigned. In 
most companies, internal educational programs are 
offered to round out the engineer’s academic train- 
ing. or to acquaint him with specialized techniques 
developed within the company. As these qualified 
engineers acquire more knowledge, adapt them- 
selves to their organizations and mature as indi- 
viduals, they usually rise to the position most suit- 
able to themselves as individuals and most produc- 
tive for the company. 

Some less qualified graduates do give industry a 
few minor headaches. Yet industry at large is not 
only willing to hire these engineers but is quite 
sympathetic to their problems. Specialization and 
diversification are so prevalent in industry today 
that even the least proficient can be employed to 
good advantage. The first problem is determining 
the extent of their capabilities, as well as their limi- 
tations. Then comes the task of assigning them to 
jobs they can handle. This sometimes calls for con- 
siderable tact and persuasion, because many of 
these young men are basically fearful of any as- 
signment. 

Industry does not stop here. A policy of self-in- 
terest works to the benefit of these individuals. 
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These young men are encouraged to make full use 
of internal self-improvement programs and receive 
expert guidance from management. More often 
than not, this approach pays dividends. People are 
like flowers—some get off to an inauspicious start 
but break into brilliant bloom late in the season. 
Frequently the native talent an individual has is 
not uncovered in the classroom. It is only when he 
gets his teeth into a real, tangible problem that his 
full capacities are brought to the surface. 

Finally, what about engineering education? 
While educational institutions are doing a fine job 
of training engineers, some minor improvement 
can be recommended. Engineers should be more 
articulate. All engineering begins with ideas, the 
concepts for new parts or products, or improve- 
ments on existing ones, that must be described be- 
fore work is begun. Engineers must be skilled in 
the arts of persuasion and clarity of presentation. 
How many first-rate ideas have been lost in the 
limbo of the filing system because their originators 
weren't sufficiently articulate to present them clear- 
ly and persuasively! 

Another less tangible handicap hampers many en- 
gineering students when they leave college. That 
is a burning desire to skip entirely all engineering 
work and place themselves in the presumably lofty 
category of “administrative engineering.” 

There are some realistic reasons for this exag- 
gerated ambition. Many graduating engineers are 
from two to four years older than was the case 10 
years ago. Many are married and have families, 
and are, therefore, driven to make their mark as 
quickly as possible. They are mature in everything 
but industrial experience, and want jobs that befit 
their age and personal responsibilities rather than 
their experience. 

This drive to get top jobs almost before their 
diplomas are framed leads many graduates into 
frustrating difficulties. Their indoctrination period 
in industry would be much easier if they were told 


One of the reasons for deficiencies in college prepara- 
tion: industry gets half the trained teachers. 
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in college some of the hard facts of life—that they 
might have to get their noses greasy or swing a 
wrench before becoming supervising engineers. 

They should be told that their graduation is only 
the first milestone in the long march to engineering 
competence. It would be well to advise them to 
maintain a neutral but inquiring viewpoint during 
their first two or three years in industry. These 
are highly significant years for every engineer. 
During this period, he has the opportunity of dis- 
cussing a variety of jobs with older men to further 
familiarize himself with the advantages of each. 
Whether the individual engineer decides to strive 
for a position in corporation management or be- 
come a specializing engineer, he should carefully 
weigh all the factors involved before making his 
decision. His actual experience on various jobs 
and the counsel of his supervisors are invaluable 
in helping him make a wise choice. 

Of course, engineering school faculties some- 
times are unable to spend enough time on this type 
of counseling. Faculties are in worse shape man- 
power-wise than industry. In this area, engineers— 
particularly retired engineers—can perform a 
much-needed service for the hard-pressed educa- 
tional system. Because of the community of in- 
terests, practicing engineers should join forces with 
cap and gown brethren on the campus. 

Engineers could make themselves available for 
occasional classroom lectures on new techniques or, 
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if convenient, as part-time instructors. Many 
Chrysler Corporation engineers are now engaged 
in this extra-curricular teaching and derive a great 
deal of personal satisfaction from it. 

This activity is especially appropriate for retired 
engineers. There are thousands of these men avail- 
able today, and there may never again be a group 
of men who have seen such sweeping technological 
advances in one lifetime. Their experience is rich 
and varied; they combine a knowledge of the meth- 


ods of the past with firsthand experience in how — 


these methods have been refined and developed to 
their present state of efficiency. This experience 
makes them well qualified to supplement any col- 
lege’s engineering faculty. In addition, they could 
certainly give some helpful hints on how to avoid 
pitfalls that some beginning engineers encounter. 

From the retired engineer’s viewpoint, this would 
be a constructive way of keeping his hand in the 


During indoctrination period in industry engineering 
graduates may broaden their potential by working at 
a variety of jobs. Here, engineer in body structures 
laboratory is reading electronic strain gage indicating 
forces applied to seat belt assemblies. 


profession. Men who have spent their lives in one 
profession cannot pull down the curtain when they 
retire and focus all of their interest on something 
else. A productive way to express it would be to 
transfer their activities to the campus, where young 
engineers are eager to supplement their academic 
knowledge with practical knowledge. 

The biggest problem in getting such a program 
under way is overcoming inertia. A simple pro- 
cedure of appointing a committee within each 
engineering society chapter would probably pro- 
vide the impetus needed to make this program a 
reality. It would merely involve a canvass of the 
retired engineers in the vicinity of the chapter to 


get a list of those who are interested, letters of in- 
quiry to nearby colleges and then bringing college 
officials and engineers together to make final plans. 

Thus far, the evolution of an engineer has been 
touched upon only up to his first three or four 
years in industry. At this point, both management 
and the individual should be satisfied if he is doing 
a competent engineering job. But what of his career 
after this indoctrination? 

For the gifted few, the process of learning within 
industry need not end with the internal, company- 
sponsored training courses. Already many indus- 
tries are sending promising young executives back 
to universities and colleges for further training 
which will equip them for positions of greater re- 
sponsibility. 

This trend will gain wider popularity in the years 
to come. Certainly it implements modern indus- 
try’s underlying philosophy of stimulating self- 
improvement among its employees, but there are 
limitations on how much of this self-improvement 
can be achieved within industry. Only in colleges 
and universities, administered by professional edu- 
cators, can these promising young men obtain the 
highly specialized training necessary for top-flight 
engineering or management positions. 

The timetable for such advanced training could 
be flexible. It should be arranged so that each in- 
dividual’s educational progress would be in the se- 
quence most profitable to him and his company. It 
should be at a rate of progression which allows the 
individual to absorb the full benefits of each step 
along the way—and prove himself qualified for 
the next step. 

As a rough estimate, these individuals should be 
ready for additional university courses from five 
to seven years after joining industry. Courses taken 
by specializing engineers would, of course, vary 
with their particular field and industry. But nearly 
all of them would benefit from formal studies of 
automation, the growing uses of electronic com- 
puters, creative thinking or even nuclear physics. 

For the engineers who have selected corporate 
management as their vocation, there is an equally 
wide array of subjects. Among them would be ad- 
vanced business administration, possibly time and 
motion studies, advanced . economics, sociology, 
market research, and many others. Courses for 
both should include several subjects aimed ex- 
clusively at the development of the individual. 
These would consist of the liberal and fine arts and 
the humanities. 

Industry today is replete with outstanding engi- 
neers who have acquired these broad attributes 
without benefit of company-sponsored aids. How 
many more could achieve this position of competent 
leadership if the way were made a little smoother, 
and how much industry would profit from having 
such a select group at the helm in the years ahead! 


The Tool Engineer 


. 
} 
) 


By James S. Kirkpatrick * 


V.P. Research and Development 
Brooks & Perkins, Ine. 
Detroit, Mich. 


Uas FOR TITANIUM and its alloys are growing 
in importance and number although ten years ago 
it was practically unknown as a structural material. 
This use has been accelerated because higher air- 
craft speeds and resulting higher temperatures have 
required new materials. Classic materials are not 
capable of carrying required loads at elevated 
temperatures. Newer alloys of titanium have been 
particularly welcome because, while 
strength comparable to steel alloys, they weigh only 
half as much. 


possessing 


Contrary to the development followed by most 
new metals, titanium was not first used structurally 
in the form of castings. Forgings, sheet and plate 
were used first because of titanium’s high affinity 
for oxygen, nitrogen and moisture. Recently, titani- 
um extrusions have become available on a pilot plant 
basis. Titanium castings are still not available. 

Because both titanium and magnesium have close- 
packed hexagonal crystal structures, B&P engineers 
reasoned that titanium would have to be fabricated 
by methods already proved successful in magnesium 
forming. The first experimental stamping made with 
heated tools was a-cup with a severe radius. With 
a diameter of 234 inches and depth of 1 inch, 0.040- 
inch commercially pure titanium was drawn in a 
single operation. 

Because titanium absorbs impurities from the air 
on a time-at-temperature basis, it was assumed that 


*Senior member ASTE Detroit Chapter. 


Abstracted from paper 24T2, “The Drawing of 
Titanium,” presented at the 24th ASTE Annual 
Meeting. Copies of the complete paper are available 
for purchase from Society headquarters. 
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Fig. 1. Jet engine component made up of formed 
titanium parts welded together. 


quick heat, single-step deep drawing and rapid cool- 
ing would result in the required shape with a mini- 
mum of atmospheric contamination. The thin 
coating of oxides resulting from this procedure can 
be removed, without damage to the part, by blasting 
or pickling. With forming accomplished at elevated 
temperatures, minimum stresses would be generated 
in the part. 

As with any new material, initial work has been 
done in limited quantities. Commercially pure and 
titanium alloys have been made into many shapes, 
Fig. 1, even though quantities have not been large. 
Because of its special characteristics, titanium has 
found widest application in aircraft, Fig. 2, and 


85 


= 
ms 
Ww 
ad 
- 


SS aS equipment used in flight. Typical parts include jet 


engine components, boxes and covers for miscel- 
laneous gear, pressure vessels and parts that are to 
be exposed to elevated temperatures. 

As with other metals, addition of alloying ma- 
terials to titanium has resulted in metals that are 
somewhat more difficult to form than the pure ma- 
terial. While commercially pure titanium can be 
formed at temperatures between 650 and 800 F, 
newer alloys require temperatures of 900 to 1100 F. 
Each increase in forming temperature results in 
more difficult production problems. Forming tem- 
peratures now being used have introduced problems 
in tooling materials. 

Complexity of current titanium components is 
illustrated by Fig. 1. This part is made up in sections 
that are welded together. Used as part of a jet 
engine, this component must be produced with ex- 


— treme dimensional control, both for the formed 


Fig. 2. Location of titanium parts used in the North parts and the final machined assembly. Forming 
American FJ-2 Fury. 


required in the side member, prior to final welding 

and machining, can be seen in Fig. 3. Supersonic 

ramjet engines have alloyed titanium in the heat- 
| affected zone of the skin, Fig. 4. Skins of A-110-AT 
(Al, 5 percent; Sn, 2.5 percent) were formed on a 
~ stretch-press die at about 1000 F. 

Fifteen channels in each of two sizes, Fig. 5, have 
been formed on a hot press brake without scrap. 
Reduction of scrap is one of the biggest advantages 
associated with elevated-temperature forming. 
Shapes of this type would be prone to develop benign 
cracks if they were formed at room temperature. 

In 1954, a rather simple cupping die was devel- 
oped to determine the drawability of commercially 
pure titanium at elevated temperatures. Since the 
5-inch deep cup, Fig. 6, was successfully drawn from 
the 55,000 psi yield material on the first attempt, no 


Fig. 3. (left) Formed titanium side member of the 
welded part shown in Fig. 1. 


Fig. 4. (below) Heat-affected area of skin on super- 
sonic ramjet éngine is a titanium alloy. 
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Fig. 5. (left) Channels of 
AMS 4901 (A-70) and AMS 
4908 (C-110M) titanium 


formed on a hot press brake. 


Fig. 6. (below) Commercially 


pure titanium cup drawn hot 
in one operation on an experi- 
mental die. 


further work was done. Material that would yield a 
cup with these dimensions is capable of being 
formed to most of the shapes currently required. 
Typical deep-drawn parts of AMS 4901 (A-70) 
titanium are shown in Fig. 7. 
planned for alloys of titanium. 


Similar tests are 


Hot rubber forming has been accomplished with 
commercially pure titanium. While this process 
yields an acceptable part, even though there may be 
some minor embossment in the flange, it has not yet 
been determined whether this is an economical 
process because of the high consumption of rubber 
at the elevated temperature. Current compounds 
of heat-resisting rubber are economical up to 
temperatures of about 500 F. Savings in tool costs, 
when rubber is used, for parts to be formed above 
500 F are questionable. However, for special ap- 
plications, this process should not be overlooked as 
a possible method of obtaining low-quantity 
production. 

Spinning of titanium can be accomplished at 
elevated temperatures. The illustrated shallow cup, 
Fig. 8, is spun to shape and then a reverse flange 
is added. Spinning tools are made of steel and 
parts formed by roller tools should be worked at 
temperatures between 600 and 800 F, depending on 
the severity of forming. While most attempts to 
spin commercially pure titanium have been success- 
ful, attempts to hot-spin titanium alloys have not 
been successful. 

The side member of the jet engine part, Fig. 1, re- 
quires square welding flanges. A radius is formed 
and then the welding flange is formed as a blend 
from the radius. Tools used to produce this form 
were operated at about 1000 F and. because they 
were used for only three smal! production runs, no 
estimates of life can be made. Production runs have 
‘been so limited that techniques for extending tool 
life have not yet been investigated. 

Cast-iron dies have been successfully used at 900 
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F. Draw-die rings of hot-work forging alloy steel 
have been used in deep drawing pressurized vessel 
halves. Excessive breakdown of the material at the 
draw entry radius was experienced. Other materials 
are being investigated for such tools because current 
results indicate this material would be unsuited for 
quantity production. 

For elevated temperature forming of commer- 
cially pure titanium, the die material can be cast 
iron, hot or cold-rolled steel, or forging plate. Die 
sections must be increased to carry the loads at ele- 
vated temperatures. These materials perform well 
up to 700 F but, for titanium alloy work in the 
range from 900 to 1100 F, satisfactory tooling ma- 
terials are not yet available. Dies exposed to ele- 
vated temperatures for long periods of time react 
differently than forging tools that are exposed to 
high temperatures for relatively short periods of 
time. 


Secondary operations have been performed on 
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formed titanium parts without difficulty. Cutting, 
turning, milling, drilling, reaming, counterboring, 
tapping, threading, filing, grinding, buffing and dust 
collection have offered no problems if current meth- 
ods are followed. Although experience is limited to 
gages under 0.064 inch, no difficulty has been met 
during blanking or piercing operations. Such parts 
have not been in service long enough to determine 
possibility of notch failure. Preliminary laboratory 
tests indicate that this should not represent a prob- 
lem. Secondary operations on titanium rank in diffi- 
culty about equal with those on stainless and high- 
alloy steels. 

Limited forming techniques using the stretch 
press have been successfully accomplished. Form 
blocks used during stretching have been made of 
cast iron. The amount of material required for the 
gripper jaws should be taken into account before 
planning to stretch titanium. With the current cost of 
titanium and titanium alloys, it is believed that 
draw dies become more economical at much lower 
quantity rates than with other metals. 

Much of the work done in drawing titanium has 
been accomplished on hydraulic presses using hy- 
draulic cushions. Since production objectives have 
been to yield the largest number of parts with the 
least scrap, no attempt has been made to determine 
the maximum speed of ram travel. It is estimated 
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that future ram speeds will be increased as quantity 
production makes this desirable. 

Various techniques have been used to heat the 
dies and the workpieces. Since titanium offers good 
resistance to electrical current, resistance heating, 
with the workpiece as the resistance element, can be 
quite successful. Cartridge heaters can be installed 
in the dies used to form titanium parts. Gas burner 
rings are often used on small quantity runs where 
the cost of electrical installation would not be war- 
ranted. Hand pyrometers and temperature-indicat- 
ing crayons have been used to measure temperature. 
Such techniques would not be adequate for high-pro- 
duction runs, but proper instrumentation should be 
no more difficult to provide for hot titanium forming 
than for similar operations where such control is 
important, 

As with other metals that have been severely 
worked or welded, residual stresses are developed in 
titanium. When titanium is worked at elevated tem- 
peratures, less stress is developed. For parts that 
are to be highly loaded in use, a precautionary stress 
relief is advisable. Such stress relief is accomplished 
in a vacuum furnace for approximately 1 hour at 
1000 to 1150 F. Temperatures above 1200 F should 
be avoided because unwanted beta crystalline struc- 
ture occurs at higher temperatures. During the 
service life of an overheated titanium part, the beta 
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Fig. 7. Deep drawn parts of AMS 4901 


(A-70) formed hot in one operation. 
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Fig. 8. Typical part of AMS 
4901 (A-70) titanium, spun 
at elevated temperature. 


structure might decompose and cause serious 
embrittlement. 

As with all elevated temperature operations, die 
lubrication is a serious problem. Insufficient work 
has been done in this area to permit strong recom- 
mendations. However, graphited tallow or yellow 
laundry soap work well for elevated temperature 
spinning and stretching. For temperatures above 
500 F, only two stable compounds have been found, 
colloidal graphite and molybdenum disulfide. These 


materials may be used in the colloidal form with an 
evaporating vehicle or they can be powdered on the 
die prior to the forming or drawing operation. 
Elevated temperature forming of titanium and 
titanium alloys is still in its infancy but, based on 
experience to date, as formed titanium parts are 
required, methods will be found for their produc- 
tion. Progress has been slow only because produc- 
tion runs have been small, funds for experimentation 
have been limited and there has been no rush. 


Brazing under high vacuum can be an important 
production process if initial favorable results con- 
tinue. Joints are brazed away from oxidizing gases 


Workmen attach thermocouples to a group of jet 
engine parts preparatory to vacuum brazing. 
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Industry Studies High-Vacuum Brazing 


and have high strength, ductility and uniformity. 
Pratt & Whitney Aircraft Div. of United Aircraft 


Corp. is studying possibilities of the process in 


connection with production of jet engine compo- 
nents. Test pieces and complete assemblies have 
been brazed under vacuum in an F. J. Stokes 
vacuum furnace installed for the tests. 

Peel tests reveal that vacuum brazing of stainless 
steel to nickel-base alloy produces joints that are 
possibly more ductile than those obtained by braz- 
ing in normal atmospheres. Experiments have 
shown that where copper is used as the brazing 
material, shear strengths of test joints formed in 
stainless steel and nickel alloy by brazing in vac- 
uum, hydrogen and dissociated ammonia are 
similar. 

For vacuum brazing, components are fixture 
mounted, and one or two turns of brazing wire are 
placed around each joint. Parts then are enclosed 
within the furnace’s double-shell vacuum which is 
lowered into position. Space within the inner shell 
of the chamber may be evacuated to a pressure of 
0.05 micron or less. Resistance-heating elements, 
located in the space between the two walls of the 
furnace, raise the internal temperature of the retort 
to about 2150 F. The brazing wire melts and 
infuses thoroughly into the joints. 
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Coiled Stock Measured Precisely 


| Panegpeene in conventional methods of measur- 
ing coiled or roll formed metals has led to de- 
velopment of new equipment. Positive stop or limit 
switch trip, gear rack and pinion, or a traveler block 
screw setup introduced excessive down time for 
change-over, length restrictions, accumulation of 
error, etc. The Dahlstrom Machine Works, Inc. has 
developed equipment to minimize these disadvan- 
tages, especially where lighter gages are used. 
Surface measurement is accomplished by using 


an electrical measuring controller manufactured by 
Berkeley Div., The Beckman Instruments, Inc. 
When only one signal is required, such as for a 
continuous running decoiling and shearing line, a 
single preset counter is used to give the signal for 
clamping and shearing. Should two signals be re- 
quired, such as for a roll feeding line which would 
involve a start-and-stop cycle, a dual preset counter 
can be used. One signal controls slowdown and the 
other results in the complete stop. 


MEASURING controller is set up for a specified 
length using 100 impulses to equal one inch of length. 
For a length of 73% inches, 7275 impulses would be 
preset into the controller. With a five-decade con- 
troller, maximum measurable length is about 83 
feet. Material passes over and drives a measuring 
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roll, as it is uncoiled. The measuring roll actuates 
an impulse generator, which registers in the con- 
troller. Upon reaching the preset number of im- 
pulses, the controller causes shear, cutoff or blanking 
press to operate. Immediately after giving signal 
for operation, controller resets itself to zero. 
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A SPECIAL hydraulically controlled drilling ma- 

chine, using a standard Ingersoll-Rand 5K air 
drill, was built by the Hanover Tool Co., Inc., Han- 
over, Pa., to drill and countersink thousands of holes 
in l-inch-thick steel plate. 

The drill is used to make 114 holes during fabri- 
cation of water power wheels. Holes are spaced 
from 4 to 6 inches apart at top and bottom of a stay 
ring, and they are at an angle of 53 deg above the 
horizontal. Formerly, it required two men to drill 
these holes at a rate of 40 holes in 8 hours. 


MACHINE saves $160 per day 
on labor alone when one man 
drills 100 holes. Holes are true 
and drill life is increased. 


DRILLING machine has 360 deg of travel in a horizontal plane and 
can be inverted for drilling at angles above and below horizontal. 
Hydraulically controlled feed permits high feed rates without 
danger of drill breakage during break-through. 
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FOR PRODUCTION 


Forged Valve Bodies Machined Accurately 


De to finish the bodies of steel gate valves, 
this automatic transfer can handle *g to 2-inch 
valve bodies simply by substituting different cutting 
tools and fixture jaws. Raw forgings are held closely 
enough to dimensions to permit holding in two-jaw 
chucks to establish both the, flow section center line 
and the central plane of the valve for vertical oper- 
ations. 


Change-over time from one size to another is kept 
to a minimum because tooling and spindle ends are 
designed so feeding unit settings are constant. Vari- 
ation in size is compensated for by the adaptor 
lengths for the various tools and in the tools them- 
selves. The machine was designed and developed by 
Baker Brothers, Inc., Toledo, Ohio. 


VIEW ALONG Stations 2-13, from 
operator’s position, shows mul- 
tiplicity of tools. Electrical control 
panel is at extreme rear. Chips are 
disposed of through shedding to an 
endless plug type conveyor ar- 
ranged with cast-iron plugs. Chip 
breakers are ground on the tools. 
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F MACHINE is designed rectangular rather than in- time is short. Also, with this design, control over 
line to reduce the number of platens required, return each platen is better. 
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PLATENS slide on 
hardened rails and have 
guideways on each side. 
Locating and position- 
ing is obtained through 
horizontal wedge type 
shot pins, which are 
hydraulically actuated. 
Clamping of platen in 
position is through hy- 
draulically actuated 
clamps located at each 
corner of the platen. 


PROCESS SHEET 


Station Unit 


1 
2 1 
2 2 
3 1 
3 2 
4 1 
4 2 
6 3 
6 4 
7 3 
7 4 
8 4 
10 5 
12 6 
12 7 
5 8 
16 8 
7 8 
19 9 
20 9 
21 9 
23 10 

12 
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——— Operation 


Load one part 

Drill center hole Y2 depth 
Drill one hole 2 depth 
Face and c’bore center hole 
Drill one hole to depth 
Drill center hole to depth 
Face one end for length 
Bore center hole full depth 
Taper drill one hole 

Drill four bolt holes 
Taper ream one hole 
Straight ream one hole 
Back bore one hole 

Tap four bolt holes 

Pipe tap one hole 

Drill one hole 42 depth 
Drill one hole to depth 
Face one end for length 
Taper drill one hole 

Taper ream one hole 
Straight ream one hole 
Back bore one hole 

Pipe tap one hole 

Broach center hole 
Unload one part 

Idle 
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DESIGNED FOR 


STANDARD MANIPULATORS 
Reduce Welding Expense 


S uccEss of any automatic welding application de- 
pends largely on the tooling and fixturing. The 
C. B. Herrick Mfg. Co., Cleveland, Ohio, believes 
that simple, uncomplicated tooling does the best job. 

Although some applications require a special fix- 
ture, the majority do not. Standard units, such as 
tilting positioners, head and tailstock rotators, turn- 
ing rolls, turntables and ram type welding head 
manipulators can usually be combined to do a weld- 
ing job with ease and economy. Also, when stand- 
ard components are used, capital savings result, 
repair costs diminish and maintenance difficulties 
decrease. 


RAM TYPE welding head manipulator is used with 
turning rolls to weld a cylindrical pressure vessel. 
Longitudinal weld is made by traversing the auto- 
matic head over the butt joint. Circumferential welds 
on each end are made by positioning the head over 
the joint and rotating the vessel. 


COMBINATION of positioner, head stock and 
ram type welding head manipulator. Units 
are used to make inside 44-inch fillet welds on 
both ends of steel wheels ranging in diameter 
from 22 to 40 inches and in weight from 400 
to 1000 lb. Limit switches have been added to 
the head stock so it will turn exactly 180 deg. 
Weld is made at one end, head stock switch is 
actuated and weld is made at other end of 
wheel. 
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Fig. 1. The grinding 
gage was the first suc- 
cessful attempt to trans- 
fer inspection opera- 
tions to the machine. 


planning for 
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GAGING 


| — TRENDS IN GAGING are dramatically re- 
organizing the relationship between inspector, 
operator and machine. Prior to and during World 
War II, inspection was carried out almost exclu- 
sively on a post-mortem basis. Production and 
inspection activities, both working toward the same 
ends, of product quality and uniformity, were often 
physically and logistically miles apart. Today, the 
trend is more and more toward incorporating inspec- 
tion operations as an integral part of the machine or 
the production line. 


Development of Automatic Gaging: The 
first successful attempt to at least partially bridge 
the gap between the inspection and production func- 


Abstracted from paper 24T45, “Planning for Tomor- 
row’s Gaging,” presented at the 24th ASTE Annual 
Meeting. Copies of the complete paper are available 
for purchase from Society headquarters. 
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By Leuis 0. Heinhold, Jr. 


Manager, Automatic Gage Engineering 
Federal Products Corp. 
Providence, R.I. 


tions was the development of a grinding gage, Fig. 
1, which permitted the operator to continuously 
check part size as metal was being removed. Wheel 
retraction could be initiated at the exact moment 
finish size was reached. Aside from the fact that 
it represented a new gaging technique, the grinding 
gage was an effective help in turning out a higher 
percentage of satisfactory parts since it provided a 
means of control during the machining operation. 
Parts were still subjected to a post-mortem inspec- 
tion, however. 

After this new technique had become fairly well 
established, there were other attempts to move some 
of the inspection functions to the machine location. 
Gages were placed in the hands of operators, enabl- 
ing them to act as their own inspectors, Fig. 2. 
Subsequent inspection operations were still counted 
on to prove that the gage-operator-machine combina- 
tion had functioned properly. 
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A third and parallel development was the pro- 
vision of methods for compiling statistical part 
size information, Fig. 3. Such data could be used 
by the machine operator to calculate adjustments 

. to maintain the operation under close control and 

to promote uniformity of work. This refinement in 
the conventional technique of “observe and correct” 
represented another way in which production and 
inspection operations were being brought closer 
together. 

Development of automatic sorting and inspection 
gages, Fig. 4, was a fourth advance in gaging 

7 methods. While these devices performed post- 

mortem inspections, they were physically located 


‘ Fig. 2. (above) An early 
step toward the develop- 
ment of automatic gages 
was the use of manual 
gages at the machine. 
Feedback was furnished 
by the machine operator. 


Fig. 3. (right) Statis- 
tieal quality control 
methods helped to set a 
pattern of feedback con- 
trol which today can be 
accomplished automati- 


next to the production machine or group of ma- 
chines, or between progressive operations on a part. 
These gages became an integral part of the widely 
publicized “Detroit automation line.” 

Replacement of operator control by feedback 
devices, which adjusted the machine on the basis 
of size information, was the next great advance in 
gaging. Two automatic control methods were de- 
veloped, each having specific advantages. One, an 
outgrowth of the “in-process” gage, controlled final 
part size during the machining operation; the 
other, a refinement of the automatic sorting gage, 
fed back size information to the machine after the 
part had been made. Both types of gages produced 
the same information as their prototypes, but had 
the capability of using this information to control 
the operation, eliminating the possibility of operator 
error. 

Some of the early attempts at automatic machine 
control were somewhat hampered because the aver- 
age machine tool was not designed to handle this 
operational refinement. Where tolerances were 
reasonable, the difficulty turned out to be mostly 
academic and there have been many successful 
installations such as that shown in Fig. 5, in which 
solenoids are used to move levers which were 
originally designed for manual control. This type 
of control gage installation is frequently made 
today, but represents the minority. Not long after 
the advent of the control gage the design of ma- 
chines was changed so their operation was com- 
patible with existing controls. This came about 
primarily as a result of the continuing demand for 
faster response and greater accuracy, rather than 
to meet the demands of control-gaging. 


Present Status of Gaging: Control gaging has 
become a recognized production technique. Appli- 
cations vary, depending on the type of machine, 
tolerance requirements and production conditions. 
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Generally speaking, at a plant making full use of the 
potential of control gaging, only parts of the correct 
size are fed to subsequent operations, where metal 
is removed only until the specified dimensions are 
reached. Parts are subject to supervisory inspection 
to detect trends and make necessary machine cor- 
rections and are then sorted. All of these steps can 
be accomplished automatically and can be controlled 
by gages acting either independently or in con- 
junction with one another. Other gages, stationed in 
transfer lines, automatically inspect parts to de- 
termine that work has been performed properly and 
halt the process in case of excessive tool wear, mis- 
alignment, breakage, improper part orientation and 
similar conditions. 


Future Mass Production Gaging: While 
control gaging can eliminate the need for post- 
mortem inspection, and combines inspection and 
operator functions to a great extent, there is still 
ample opportunity for carrying the development 
further. The current transformation is only a par- 


Fig. 4. Aut tie i 
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tial one but it is established sufficiently to permit 
practical recognition of future trends in mass- 
production gaging and to plan accordingly. 

Continued improvement in the speed of ma- 
chine operation will not leave control gaging behind. 
At the present time, several types of gaging systems 
have speed capabilities well in excess of operating 
cycle requirements. In fact, most inspection speeds 
are limited not by the gage but by how fast the 
material can be handled. It is possible, based on 
existing knowledge, to provide additional speed 
of response for gages mounted on machines as the 
speed of machine operating cycles is further 
increased, 

Emphasis on the development of more compact 
machine tools, allowing less room for the gaging 
head and the control portion of the gage, has stimu- 
lated the design of smaller gages. Some gage makers 
have taken advantage of the latest miniaturization in 
electronic components and have also transistorized 
much of the control circuitry within the gage, 
substantially reducing over-all size. New electronic 


tion and sorting gage for 


piston pins. The gage checks for triangular out-of- 
round, taper and OD, and sorts the pins into seven 
size categories plus over and under at the rate of 


3000 per hour. 
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measuring systems which permit the use of minia- 
ture gaging heads, Fig. 6, have also been developed. 

While the gage and the machine have become 
partners, present gages are “hitchhikers” which 
must be squeezed in where they can on the machine, 
Fig. 7. Eventually, the gage will be built into the 
machine so that it becomes a machine-tool com- 
ponent and loses its identity as a separate piece 
of equipment. 


As this change takes place, more versatile con- 
trol gages capable of taking full advantage of 
available information will be developed. In external 
grinding the gage will be able to control not only 
final size but other conditions. Surface finish, for 
example, could be controlled by automatically 
dressing the wheel at the proper time. Gages have 
already been developed to precisely control location 
of a workpieve prior to simultaneous grinding of 
diameters and shoulders so that each of the wheel 
faces will do a proportionate amount of work. 
The gage planner can expect that before long he will 
use control gaging to perform similar functions 
now performed by an operator. Gages will be used 


Fig. 5. Solenoid (arrow) is used to move a lever 
intended for manual operation in an early 
attempt at automatic machine control, 
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to automatically adjust work-piece position for con- 
trol of taper and will also sense the proximity of 
wheel to workpiece to avoid “grinding air” if the 
piece is below nominal size or banging into oversize 
workpieces, 

Combined gaging, in which a gage is placed on 
the machine to control final size and a separate gage 
is used outside the machine to sort workpieces into 
various sizes and perform additional inspection 
away from the heat generated by the process, 
represents a significant step toward fuller automa- 
tion of machine operation. The use of a second 
gage permits a supervisory look at the work to 
detect size trends. Deviations are compensated for 
by signalling the gage on the machine to reset 
itself. Correction is made incrementally at present, 
but the gage planner can soon count on this 
arrangement to produce correction which is pro- 
portional or equal to the size deviation noted. 

Use of gages to control the selection of parts 
during automatic assembly is currently being 
pioneered. After parts have been sorted by one 
gage into categories based on a combination of 
dimensions, a second gage will measure each 
companion part to provide the necessary fit when 
the parts are assembled. The gage engineer-tool 
engineer team will have to decide whether it is more 
practical to hold sufficiently close control over the 
machine to make sorting of parts prior to assembly 
unnecessary, or whether over-all efficiency would 
be gained by relaxing control over the machine and 
providing a sorting gage to segregate the parts for 
assembly. 


Gages for Small-Lot Production: The gages 
previously described have been designed for large 
production runs. Although it has not been possible 
for small-lot producers to take advantage of auto- 
matic gaging, through the years there have been 
many improvements in conventional gages which 
have enabled the small-lot producer to inspect work 
to closer limits in less time and at less expense. It 
has become possible to incorporate the desirable 
characteristics of the single-purpose or single- 
dimension manual gage into designs allowing for 
a greater range of adjustment than is possible with 
conventional adjustable gages, Fig. 8. Adjustable 
masters have been designed for use with the new 
gages. Availability of gages which are more uni- 
versally applicable to a particular type of dimension 
will mean that the small-lot producer will require 
fewer gages per type of measurement. 

It does not follow, however, that the gage which 
can be used successfully for measuring numerous 
types of dimensions is just around the corner. While 
such gages have already been devised, their suita- 
bility to measurements involving other than broad 
tolerances seems to depend too heavily on an inti- 
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mate knowledge of the gage itself and its limitations. 

Small-lot producers can count on having more 
accurate and more trouble-free dial indicators in 
the future. Recent developments along this line 
have resulted in an indicator whose movement will 
provide a lifetime of service, barring abuse. Moving 
parts can now be hardened in a manner which will 
not impair accuracy, Other improvements are: im- 
proved repeat accuracy, reduced cumulative error 
and extended ranges for fine calibrated models. 
Improved dial indicators should not be regarded as 
replacements for those in current use, but as instru- 
ments with which small-lot producers can make 
more precise measurements without paying the 
premium price which such measurements often occa- 
sion today. 

Direct measurement to determine dimensions will, 
like comparative measurement, have its share of de- 
velopment, particularly where a high order of 


Fig. 6 (above) A miniature 
size electronic gaging head. 


Fig. 7 (right) While the 
control gage and the ma- 
chine have become part- 
ners, the gage is a “hitch- 
hiker” in present machines. 
Eventually the gage will be 
built into the machine and 
lose its identity as a sepa- 
rate piece of equipment. 


precision is required. As essential as gage blocks 
and precision masters are to the art of gaging, the 
time involved and the possible errors in manipulat- 
ing them in order to set high-precision instruments 
accurately makes this type of direct measurement 
costly and also increases the cost of comparative 
measurement. 


A self-mastering gage would enjoy wide popu- 
larity if it could be made available at a reasonable 
price. Newly developed gages make use of elec- 
tronics to change their reference settings in highly 
accurate increments over wide ranges at the flick 
of a switch. Other techniques are being employed 
to achieve long measuring range calibrated in re- 
markably small increments. In one such instrument 
the gage references against a self-contained stand- 
ard in the form of a light source whose wave 
length has been established accurately. 

The fact that there is more than one avenue of 
approach to the self-mastering gage is a promising 
sign that the small-lot producer will be able to make 
direct measurements in terms of millionth and half- 
millionth discriminations with the same ease that 
much coarser comparative measurements are made 
today. 


Tape Controlled Gages: Until very recently, 
there was no real promise of a break-through to 
drastically slash gaging costs by development of 
economically feasible control gaging for the small 
producer. The development of the tape-controlled 
automatic machine tool now makes it possible to 
perceive how automatic gaging can be made practi- 
cal even for a run of one piece. It is technically a 


= 
» 
| 
j ] 
iy 
> 


considerable undertaking to make an automatic 
gage which will respond to directions given through 
the medium of punched holes on a tape, probably 
the same tape that controls the machine tool, but 
the time and expense involved in preparing to gage 
small lots of work manually makes tape-controlled 
gaging extremely desirable. 

Carrying this idea one step further, the same 
gage could eventually be given control functions 
so that machine correction is accomplished when 
size variations caused by rising operating tempera- 
tures make them necessary. Such a gage, which 
helps the machine tool to run without the danger 
of producing out-of-tolerance parts, or permits the 
machine to hold closer limits, would certainly be a 
worth-while investment. 


Training: Half the job of planning lies in know- 


ing what is to come: the other half is concerned with 


preparing to take advantage of it. In order to 
effectively utilize tomorrow’s gaging, the gage engi- 
neer must be trained to know and use different tests 
of gage capability. Successful application of control 
gages requires a clear understanding of machine 
tools as well as gaging in order to permit accurate 
evaluation of their combined capabilities and limita- 
tions in terms of production needs in individual 
plants. 

In order to maintain efficiency and avoid down 
time in tomorrow's high speed production lines, 
gage performance must be checked systematically 
and in rigid adherence to prescribed schedules so 
that preventive maintenance can be carried out 
realistically. The personnel who inspect and main- 
tain control gages must be more highly trained than 
the majority are today. This will call for knowledge 
of gages as such, and also of the methods and 
systems of control which they represent. 


Fig. 8. Desirable characteristics of single-purpose 
gages have been incorporated into designs allowing 
for a considerable range of adjustment. This gage 
measures either shallow OD’s or ID’s of any size up 
to the length of the tube. 
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OSITION 
WELDING 


By L. V. Ansel 


Plant Engineer 
Chevrolet-Detroit Gear & Axel 
General Motors Corp. 
Detroit, Michigan 


P. RODUCTION OF FOUR longitudinal hidden-arc 
welds joining the two halves of pressed steel axle 
housings is being accomplished simultaneously and 
automatically at an average rate of 55 housings per 
hour in each of 14 press-type welding machines 
installed at Chevrolet-Detroit Gear & Axle. The 
division supplies all Chevrolet passenger car and 
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Fig. 1. Operator has loaded housing halves, inserted 
spring backup clamps inside the joint at the banjo 
and is about to actuate levers to lower the upper die 
carrying the four welding heads. 


commercial axle housings and, on the basis of two- 
shift operations, has produced over 8000 pieces per 
day. Such production represents one of the largest 
single applications of “machine” welding yet 
achieved. 

Housings are press formed from flat stock in 
upper and lower halves. They are then welded from 
both sides in a horizontal plane by means of four 
automatic heads, two on each side of the press, 
traveling outward and in unison at a speed of 65 
ipm from the central banjo opening to the ends. 

Such joining is known in the trade as “3 o’clock- 
9 o'clock” position welding, not too frequently 
found in connection with automatic hidden-are 
welding. The operation has replaced a butt weld 
system in the interests of higher speed, cleaner 
welds, and better uniformity and appearance. 

Application of the position welding technique was 
under development for some 18 months and has now 
been in successful production for a little over a 
year. Engineers of The Lincoln Electric Co.. 
Cleveland, Ohio, Expert Welding Machine Co., 
Detroit, Mich., and Chevrolet collaborated on the 
final equipment designs and layout. A minimum 
of manual handling is required because overhead 
conveyor systems are used for feeding and dispatch- 
ing parts. By locating the battery of 14 machines 
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Fig. 2. Hidden-are weld is under way as the two heads 
on each side travel outward from the banjo. Flux 


in one line alternately front to front, one operator 
can handle the loading and unloading of two 
machines. 

Steel for the housing is hot-rolled AISI C1008 or 
C1010 strip, 0.145 inch thick for passenger and 
0.156 inch for commercial housings. Over-all 
length, excluding end flanges, is 55.752 inches for 
passenger and 60.160 inches for commercial models. 
Each housing half weighs 12.75 lb for passenger 
and 14.5 lb for commercial types. After stamping, 
no edge preparation is required before welding 
other than degreasing and washing. 

The banjo opening at the center is roughly 9.75 
inches in diameter on passenger and 9.25 inches 
on commercial, constituting a channel-like cross 
section which is oval in shape. After making the 
longitudinal welds, ends are machined to accom- 
modate flanges which are attached by circumfer- 
ential welds made in four special hidden-are ma- 
chines of the double-head type. Cover pans over 
the rear banjo opening likewise are welded by this 
technique in another battery of six welding machines 
mounting single heads. This makes a total of 24 
machines for handling all welding operations. They 
were built by Expert and fitted with modified 
Lincoln Electric LAF-2 heads. 

Press welders for making the longitudinal seams 
are provided with upper and lower dies which fit 
the two housing halves snugly together. Joints are 
exposed when the dies are closed so that the elec- 
trode wire feeding from the welding heads may 
contact them. Air cylinders advance rams to grip 
the ends firmly before the dies close. 

The lower press die has a square ledge on either 
side to accommodate flux which is deposited from 
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pours over the are onto ledge of lower die. Upper die 
is beveled back to allow flux to cover the exposed joint. 


a flat nozzle positioned directly above the electrode 
tip. The upper die is sharply beveled on either 
side so that sufficient flux can collect to completely 


envelop the arc as it travels along the joint. 


Spring clamps are inserted by hand into the 
banjo opening, Fig. 1, to provide a copper backup 
bar for a short distance on either side. They are 
used to insure 100 percent weld penetration, with- 
out burning through, since the joints are spread 
slightly at these points when the dies are closed. 
No backup is used for the balance of the joints. 

The press slide, actuated by air cylinders, has a 
rail mounted on each side. Twin heads on separate 
carriages ride these rails. Each carriage has its own 
motor drive and is connected to a suitable indexing 
mechanism. The welding heads, Fig. 2, have been 
modified in shape to introduce the electrode wire 
at a slight downward angle. Other refinements de- 
vised for this application include wire-straightening 
rolls below the feed mechanism and a specially de- 
signed carbide bushing at the end to minimize wear 
and to aim the wire positively in relation to the joint. 

Spools of 5/32 inch mild steel L-60, copper- 
coated electrode wire, weighing 60 lb each, are 
mounted near floor level at each of the four cor- 
ners of the machine, to feed the welding heads. 
They are placed -in this position principally for 
easy handling in replacement. One speol is suffi- 
cient for roughly 16 hours of continuous produc- 
tion. Current setting is 390 amp; arc volts, 26. 
Use of a wire slightly larger than conventional in 
this type of work has been productive of better 
welds. 

Welding cycle is approximately as follows: an 
operator loads two housing halves from a conveyor 
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Fig. 3. (above) Upper die retracts after the four 
23-inch welds have been run. Housing is removed for 
subsequent welding of end flanges and banjo cover 
pan. Floor-to-floor production rate for longitudinal 
welds is 55 pieces per hour average; actual welding 
time, 45 sec per piece. 


Fig. 4. (right) Etched cross section, at 144 diameters 
magnification, of hidden-are weld in axle housing, 
away from the area where copper backup clamps are 
used. High degree of penetration is apparent. 


at one end of the machine, the parts being carried 
on monorail hooks spaced on 2-ft centers. Cylinders 
are advanced to clamp the ends, spring clamp back- 
up bars are inserted into the banjo, and the starting 
levers are actuated. The upper die lowers and, 
when the dies are closed, the electrode wire advances 
to the joint. A “hot start” is made with the arc 
upon contact with the steel, flux already having 
started to flow around the electrode tip. The four 
heads start their outward traverse at 65 ipm and 
the weld is completed in approximately 45 sec, 
whereupon the dies automatically start to open and 
the heads rapidly traverse back to their original 
positions, Fig. 3. During the welding cycle, the 
operator has time to unload and load the machine 
opposite him. 

Excess flux drops from the lower die ledge to a 
shaker pan where it is sifted to remove slag and 
then is conveyed by bucket elevator to 400-lb 
hoppers above the welding heads on each side. The 
flux is No. 840 agglomerated material and is 
gravity fed to the arcs. 

No cleaning or grinding of the finished welds is 
necessary, nor is any straightening of the housing 
required. By making the welds on opposite sides 
simultaneously, shrinkage forces tend to counter- 
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act one another, thereby maintaining alignment. 
Weld penetration, as mentioned, is 100 percent for 
a short distance back on each side from the banjo 
and also at the ends of the tubular sections. The 
rest of the seam is oil tight, Fig. 4, although not a 
full 100 percent penetration. 

A 600-amp motor-generator is required to supply 
current for each welding head, resulting in a battery 
of 70 generators, counting those for the end flanges 
and cover pan welds. They are grouped on an over- 
head platform, with leads extending to their respec- 
tive machines. 

These press welders, incorporating modifications 
in the welding heads, have proved to be fast, 
efficient mechanisms for axle housing fabrication, 
producing seams of uniform quality and with a 
minimum of accumulated dirt or adhering slag 
inside the housing. 
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accent is 


Fig. 1. Over-all view of automated line for roller bear- 
ings showing elements of the parts handling system at 
right center, including gravity transfer to machines 
below. 


Many conflicting rumors and reports have been 
circulating regarding progress of manufacturing 
in Russia. At last an authoritative appraisal is 
possible based on the recent unofficial exchange 
visit of an American tool engineer, Nevin L. 
Bean of Ford Motor Co.’s manufacturing organ- 
ization and two other highly qualified observers, 
Weldon Brandt of Westinghouse Electric Corp., 
Pittsburgh, and A. C. Hall, Bendix Aviation 
Corp., Detroit. 
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By Ralph H. Eshelman 
Associate Editor 


, IS THE TRUE NATURE of production facili- 
ties in Russia? Does manufacturing there match 
that in the U. S., or does it lag as is often assumed? 
Do the Russians have automation and if so, to what 
extent? These are questions of considerable mo- 
ment, not only to tool engineers but to all indus- 
trial personnel as well. 

The high technical competence of Soviet engi- 
neers made a strong impression on the American 
engineers who recently visited Russia. Evidence 
of that ability is indicated in many ways and places, 
notably in the Kaganovich bearing factory in Mos- 
cow. In this plant was found the most complete 
application of automation met with on the tour. 
Two widely varied approaches to progressive im- 
provements in tooling for volume production are 
seen. On the one hand, existing standard ma- 
chines are being modified by addition of automatic 
controls and parts transfer equipment to couple to- 
gether a series of related processes. In other areas, 
completely new facilities are being installed em- 
bodying highly specialized automation machines 
and methods. 

Products of the plant are some 1300 types of 
bearings, which range in size from 51/3 oz to 4 
tons. The latter, however, are made only on special 
order. The annual output is approximately 60 
million bearings Nevin Bean reports. 

The processing line which contains integrated 
machines specially designed for automation had 
been in production only three months. On this line, 
Fig. 1, virtually all operations are performed 
automatically, including the complete assembly as 
well as in-process handling from the time the green 
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blanks are dumped into feed hoppers until the fin- 
ished roller bearing is packaged at the end of the 
line for shipment. 

As is evident from a study of the accompanying 
photographs, some of the automation methods bear 
a resemblance to those commonly used with sym- 
metrical small parts in this country. Specifically, 
many of the tie-ins between machines on this line 
are purely mechanical. A number of novel features 
may be noted, however. For instance, in the layout 
of the line, individual machines are often set at an 
angle to each other rather than in line or parallel, 
apparently to provide better access and more effi- 
cient utilization of space. Extensive use is also 
made of underground as well as overhead chutes 


to link successive operations by providing in- 
process parts transfer. 

As is evident in Fig. 2, hopper feeders are in- 
stalled at the beginning of the line, mainly per- 
forming a preparatory cleaning function. Blanks 
of both inner and outer races are hot-rolled forg- 
ings which are dumped into the hoppers for trans- 
fer by underground chutes to the initial machining 
process. The first operations in the chucking lathes 
are evidently the type of rough machining opera- 
tions that commonly would be performed in auto- 
matics, 

Many of the machining operations and equip- 
ment seemed to represent good conventional prac- 
tice, such as turning, precision boring on horizontal 


NEVIN L. BEAN, technical asst. 
to the general manager, Automatic 
Transmission Div., Ford Motor Co., 
is a registered professional engi- 
neer and member of ASTE. With 
many years of responsible engi- 
neering experience behind him, he 
is primarily concerned with mant- 
facturing planning and has consid- 
erable experience with automation 
of production processes. 


WELDON BRANDT, manager of 
Director Systems, Westinghouse 
Electric, has extensive experience 
in research and development in 
the materials field. Recently Dr. 
Brandt has specialized in indus- 
trial controls, including analog and 
digital devices. His present work 
involves supervising further devel- 
opment of magnetic amplifiers and 
Cypac controls at Westinghouse. 


A. C. HALL, general manager of 
Research Laboratories Div., Ben- 
dix Aviation, pioneer in the science 
of automatic controls, helped es- 
tablish the Servo-mechanisms Lab 
at MIT and is responsible for many 
developments and _ applications. 
For this work Dr. Hall received the 
Naval Ordnance Development 
Award and other honors, and is an 
authority on theory and design. 
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setups, and grinding. In the aytomatic processing 
of the bearing parts, the workpieces first go through 
several rough machining operations and then into 
a series of other machines that finish them succes- 
sively to final dimensions. 

Design of the parts handling system for this line 
appears to be particularly ingenious and outstand- 
ing, being so well integrated in the layout that con- 
veyor methods and design details of the system 
could only be visualized in a general way. Flow 
and disposition of parts, in particular, seem to have 
been engineered exceptionally well with parts bank- 
ing arranged at strategic points in the line so 
that, regardless of varying rates of output, no ma- 
chine would be shut down for lack of workpieces. 
For instance, a special storage element to assure a 
continuous parts flow is mounted at an angle of 
about 45 deg with the floor between the machining 
and grinding sections, and contains a reserve of 
several thousand parts. These effective holding 


Fig. 2. Beginning of au- 
tomated roller bearing 
line in Kaganovich 
plant. Hopper at right 
receives green blanks 
for races consisting of 
forgings and feeds them 
to first operation ma- 
chines at left. 


Fig. 3. View of group of 
grinders which perform 
some of the finishing 
operations on the roller 
bearing line. Enclosed 
chutes above convey 
parts between the indi- 
vidual machines. 


methods are a unique feature of the line. 

Another interesting development is the grinding 
equipment, designed by the Experimental Research 
Institute of Machine Tools and built by Ordzhoni- 
kidze Machine Tool Plant. Soviet engineers are 
especially proud of the centerless grinders, Fig. 3, 
which uses wheels 10 inches wide. This size is being 
expanded to 30 inches. The wheels for these grind- 
ers are built up in sections of 3 or 4 inches width 
mounted as a unit. 


Automatic Gaging Utilized 


One of the early gaging operations on races is 
shown in Figs. 4 and 5. Automatic gaging stations 
are set up at several points in the line but appar- 
ently without feedback to individual machines. 
Out-of-tolerance parts are automatically rejected 
and segregated at the gaging stations. Parts which 
can be salvaged are inserted in the proper step of 
the machining cycle for rework, Others are 
scrapped. To maintain control of the various opera- 
tions, maintenance technicians check out each ma- 
chine periodically in accordance with statistical 
quality control principles. Machine adjustments and 
maintenance operations are performed as required 
at that time. Apparently the maintenance personnel 
also are trained to search for trouble when an un- 
usual number of rejects appears at any given point. 

Other automatic processes on this line include 
heat treatment, assembly of the bearings, final 
inspection, testing and packaging. The only manual 
production operation on the entire line is boxing of 
the packaged product at the end. 

Assembly operations, in particular, appear to be 
well worked out, with the inner races and rollers 
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races entering an auto- 
matic gage. 


inserted from above in the outer races, as shown in 
Figs. 6 and 7. Retainers are then assembled over 
the rollers and cone. At the end of the line, the 
bearings are wrapped in oiled paper and sealed in 
individual cardboard packages in an automatic 
packaging machine, Fig. 8. 

Most of the gaging on the line is pneumatic. At 
the final inspection stage, eight or more distinct 
gaging operations are performed automatically. Re- 
jects are said to run 1.6 per cent of the total and 
are attributed largely to the fact that the line has 
been in operation only a short time and some ma- 
chines are not yet functioning as well as they 
should. While races and cones are produced from 
green blanks on this line, apparently the bearings 
themselves are brought in from outside. 

Layout of the line is in the shape of a large 
letter J. Rough machining operations occupy the 
short leg, grinding and assembling are located 
in the longer leg of the J with the special storage 
element, as mentioned previously, interposed be- 
tween the machining and grinding sections. In 
contrast with obesrvations made in other factories, 
chip control in turning operations is good. Small, 
well-broken chips are produced, which are disposed 
of continuously with copious quantities of coolant 
through a chip conveyor in the floor. 

In addition to this line specially designed from 
scratch, other bearing production lines in the plant 
are being adapted to automation by the addition of 
special controls and linking of individual standard 
machines by installation of automatic parts han- 
dling systems. By the addition of loading and un- 
loading devices, semiautomatic machines are con- 
verted to automatic operation. Mechanical and 
pneumatic methods appear more advanced than 
electrical. One of the greatest achievements of the 
automated lines is elimination of handwork in as- 
sembly of the bearings which is considerable in 
other parts of the shop. On the whole, mechanization 
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of the various operations appears to be quite prac- 
tical and effective. 

It was reported that five grades of bearings are 
produced in the plant: 


Type Description Runout index 
N Usual Precision 100 

P Superior Precision 80 

V High Precision 60 

1 Highest Precision 33 

S . Special Precision 20-16-10 


When questioned regarding problems of material 
uniformity, especially of inner races, the chief en- 
gineer of the plant stated that their steel is made 
to the most careful specifications regarding chem- 
istry and heat treating processes. Because of the 
presence of members of the press, he appeared un- 
willing to discuss this point in greater detail. A 
sample ball bearing produced by the plant was sub- 
sequently inspected by a testing laboratory in the 
U.S. and reported to be a good quality commercial 
bearing. 

In the opinion of Mr. Bean, automation applied in 
this bearing plant would be a credit to any engi- 
neering organization. Other lines now being built, 
particularly one for ball bearings, are expected to 
incorporate improvements over the one inspected. 
Plans call for approximately 30 automated bearing 
lines by 1960. 

Plant directors and engineers are greatly con- 
cerned with improving efficiency and, according to 
the data provided, productivity has increased in 
this plant 60.3 percent since 1950. Further, con- 
crete plans are mapped out for cost reductions of 
33 or 34 per cent over the next five years. 

Improvements involve both increased produc- 
tion and cost reduction. These are a result of im- 
proved labor efficiency through the usual simplifica- 
tion of operations performed by each worker, and 
better supervision. 
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Fig. 5. (right) Automat- 
ic inspection on roller 
bearing line consists of 
a series of gaging steps, 
one for each box, oper- 
ated pneumatically as 
indicated by fittings vis- 
ible. 


Fig. 6. (below) Begin- 
ning of assembly oper- 
ation on index type ma- 
chine. Inner races and 
rollers are inserted from 
unit poised above outer 


This type of improvement program is known as 
“socialistic competition” and is in effect among all 
bearing plants. In summary, the aims of the plant 
are to secure continuing improvement by three 
methods: 


1. Automation and installation of better production 
lines 

2. Organization of labor for better efficiency 

3. Development of socialistic competition. 


The latter is a form of production competition be- 
tween departments of plants and between plants 
producing the same items. 

On lines where standard machines have been 
automated by automatic loading and handling be- 
tween operations, several different types of bear- 


ings can be run with minor changes to the set- 
ups. It was reported that the investment was moder- 
ate in this type of adaptation of automation to ex- 
isting machines, and it soon pays for itself out of 
cost reduction. It was claimed this type of improve- 
ment increases productivity 14 to 15 percent and 
reduces costs 8 to 9 percent. 

While this bearing plant displayed the most ad- 
vanced production methods of those visited, an au- 
tomatic piston plant was reported in Siberia. The 
chief engineer of the plant was interviewed in Mos- 
cow and described the plant as completely auto- 
mated for manufacture of aluminum pistons with 
the metal being poured automatically. The pistons 
continue through a metal treating furnace, where 
they remain five and a half hours at 250C for 
stabilization. They then proceed through machin- 
ing and inspection without manual intervention un- 
til the finished product emerges at the end of the 
line. 

Other plants, particularly the automotive and 
tractor production plants, were found to be con- 
siderably less advanced and probably of lower 
efficiency than similar plants in this country. Trans- 
fer type machines were in operation machining 
cylinder heads in some plants, but were consid- 
ered only fair. In general, it was the consensus 
that product per man-hour is substantially below 
American standards in most of the factories visited. 

Key to technical advances in manufacturing is 
the Experimental Scientific Research Institute for 
Metal Cutting Machine Tools in Moscow. This is 
commonly known, from its inititials, as ENIMS. 
Information secured from the director and techni- 
cal staff indicated this organization works entirely 
for the machine tool industry under the Machine 
Tool and Instrumentation Ministry. It controls 
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design of all machine tools constructed in the 
Soviet Union. 

The Institute strives for balanced design, taking 
into account speed of the machine, capacity, future 
possibilities for automation, continuous cutting 
and optimum production throughout its lifetime. 
Interest in automation appears to be even more 
intense in Russia than in the U. S. In fact, in all 
designs the ENIMS stresses the importance of de- 
signing automation into machines, or of designing 
so that automation can be applied later. The or- 
ganization’s major task is considered to be to 
assure that new units incorporate the latest im- 
provements in machine design, especially auto- 
mation. 


Responsibility For Automation 


In case of disagreement with the industry in- 
volved, the case is taken to the Ministry of Ma- 
chine Tools building for a final decision. While 
other machine too] plants maintain large engineer- 
ing forces, machines designed in these plants must 
be approved by ENIMS. As part of the 5, 10 and 
15-year plans, they expect to use many completely 
automated production lines. As defined in their 
plans, this means groups of machines connected 
together so that when a product is processed by 
one machine, it will be carried automatically to 
the next machine in the line for processing and on 
through to completion of the operation. 

Connected with the Institute is a large library 
department that screens, analyzes and interprets 
articles from the technical press of other countries 
as well as the domestic technical press. Processes 
considered of sufficient interest are described in 
one of their two publications which are distributed 
throughout industry. For instance, a current con- 
cern is chip control and disposal, and technical 
papers are now circulating much information on 
the subject. 

Information was rather vague on plans to utilize 
computer type equipment for machine tool con- 
trols. However, in the tour of the ENIMS plant. 
an automatic balancing machine was inspected 
which’ balanced an electric motor armature utiliz- 
ing memory storage and analog computer type 
controls. This machine determines area of unbal- 
ance and corrects it automatically while the arma- 
ture is cycled through the machine. In the labora- 
tories an application of electrolytic erosion to metal 
forming processing was observed also. 

While great emphasis was placed on automation 


Fig. 7. (upper right) Succeeding assembly operation 
where insertion of retaining flange is being performed. 


Fig. 8. (lower right) Wrapped and packaged bearing 
coming off end of bearing line. 
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by Soviet engineers, they also pointed out there are 
industrial operations which are not well suited to 
automation. High-production items such as pis- 
tons, plowshares, bolts and fastenings were listed 
as areas where automation can be used quite fully. 
Nevin Bean’s impression is that an all-out search for 
automation of production processes is under way 
and, if current plans are carried out, Russian manu- 
facturing will make great strides. Within ten years, 
many of their factories may be comparable to 
those in this country and within fifteen years, their 
industry may be more productive unless greater 
emphasis is placed on automation in this country. 
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CONDITIONING TOOTH surfaces of hardened pinions 
is automatic and rapid in this gear burnishing ma- 
chine and saves hours of run-in time. To start the 
sequence the upper air-actuated ram draws back, 
allowing one pinion to roll from the feed chute into 
loading position. The lower ram then inserts an 
arbor in the piece and carries it to the work gears. 
Controls of the Fellows Gear Shaper machine are 
air-electric. Drive gear is at lower left. 


THREAD ROLLING on two-spindle machine utilizes self- 
opening head and vise-trap work holders to speed 
production. The 44-13 thread is formed at a spindle 
speed of 920 rpm with a preshaped blank. One part 
is chucked while another piece-part is completed in 
the other spindle. The work stop handle is used to 
push the slide forward to engage the work; the 
National Acme-Fette head then is self-feeding. 
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PUSHBUTTON HOLE PRODUCTION is featured in 
recently developed automatic drilling machine. 
To fly cut holes in a master control panel, op- 
erator dials the coordinates of hole location. 
The control system takes over to position the 
bed and the multiple drilling head. Button- 
pushing then starts the drilling operation. Drill 
spindle is powered by variable-speed drive to 
give proper drilling speeds. Controls were de- 
signed by Minneapolis-Honeywell engineers. 
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MACHINING TIME on big castings is reduced on this 
23-foot convertible type planer, machining surfaces 
of a large forging machine bed at National Machin- 
ery Co., Tiffin, Ohio. The casting is completed in 
one setup because the narrow (12 ft) table permits 
the left-hand head to reach across the table to the 
workpiece. The Niles double housing unit, built by 
Baldwin-Lima-Hamilton, has two planing heads on 
the crossrail and two side heads, one mounted on an 
auxiliary housing. (Close-up) Operator standing in 
the workpiece being machined directs the right- 
hand crossrail head taking a side cut on the casting. 
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GERMANIUM Is CUT for transitor production by ultra- 
sonic machine tool in which the tool tip vibrates 
20,000 times per second. This activates abrasive 
particles in a water suspension, which flows from 
two hoses, and removes microscopic chips from the 
workpiece. To prevent warpage during fabrication 
of the special tool, it was designed of 304 stainless 
7 needle tubing on recommendation of Superior Tube 

Co. engineers, and is silver brazed. The assembly is 
; then cut in half to form two complete tips. 


TOOLS at work 
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Fig. 1. Installation of two 8100-ton extrusion presses and auxiliary equipment. 


Sissi FOR LARGER, faster aircraft and the need 
for economical! fabrication with fewer parts and 
assemblies led to the heavy press program in which 
extrusion presses play an important role. The first 
American designed and built extrusion presses, 
completed as a result of this development program, 
are in operation at Halethrope. The installation with 
auxiliary heating and handling equipment appears 


Abstracted from paper 24T49, “Tooling Problems 
Peculiar to the Heavy Extrusion Press Industry,” 
presented at the 24th ASTE Annual Meeting. Copies 


of the complete paper are available for purchase 
from Society headquarters. 
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By Haskell J. Ross 


Plant Manager 
Kaiser Aluminum & Chemical Corp. 
Halethorpe, Md. 


in Fig. 1. The presses are 126 feet long, 22 feet 
high and weigh 1500 tons. The runout table extends 
an additional 130 feet. The hydraulic pressure sys- 
tem operates at a nominal pressure of 4500 psi which 
is supplied by a station of five 1000-horsepower 
pumps. Typical shapes which can be produced are 
shown in cross section, Fig. 2. 

The process in universal use in the aluminum in- 
dustry, known as direct extrusion, is represented 
diagrammatically in Fig. 3. To start with, a round 
billet at a temperature of 650 to 900 F is placed in 
a hollow cylinder, normally 50 degrees colder than 
the billet, which is closed on one end by the extru- 
sion die. An opening in the die conforms to the 
shape of the section desired. Pressure is applied on 
the open end by the stem of the hydraulic press, 
forcing the heated billet through the die. The metal 
assumes the shape of the orifice as it emerges from 
the die. 

A typical tooling arrangement for an extrusion 
press is depicted in Fig. 4. The main components 
are the die, die ring, backer and bolster. While the 
dies reach temperatures on the order of 1000 F, 
these temperatures are not retained for long periods 
of time because of the semicontinuous nature of the 
operation. They do result in problems of reduced 
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hardness when extruding some alloys. — 

Tools are normally heated to 600-700 F prior to 
use and their temperature is increased due to the 
conversion of energy to heat during the working of 
the billet. The backers and bolsters do not attain the 
temperatures of the dies as they are not in direct 
contact with the metal. 


Table 1—Comparison of Tooling for 
New Press and Typical Extrusion Press 


—— 8100-Ton —— —— 4400-Ton 
Tool Size (inch) Weight Size (inch) Weight 
Diam Thickness (Ib) | Diam Thickness (Ib) 
Die 24 4 510 16 2 110 
Backer 24 6 800 16 4 225 
Bolster 34 12 3100 19 7 560 


Approximate sizes of typical tools for the new 
press are shown in TABLE 1, along with those for 
a previous press. The larger tool sizes create prob- 
lems in soundness of tool steels. Generally, the 
larger the billet required, the more difficult it is to 
maintain good quality and short delivery cannot be 
anticipated. Materials normally used for these tools 
are the hot work steels of the following nominal 
composition: 


Designation C Si Mn Cr Mo W V 
of Tool Steel (percent) 


H-12 0.35 1.00 0.30 5.00 1.60 1.30 0.30 
H-13 0.40 1.00 0.30 5.06 1.20 —— 1.00 


Dimensional stability during heat treatment is ex- 
tremely important and dictates that the steels be air 
hardened types. The dies are normally hardened 
and tempered to a hardness 48-50 Rockwell C. A 
typical heat treating cycle would be: preheat at 
1450 F for four hours, raise to 1850 F and hold for 
four hours plus one additional hour for each inch 
of thickness over 4 inches. Air quench to 150 F and 
temper for four hours at 1050 F plus one additional 
hour for each inch of thickness over 4 inches. Air 
cool to room temperature and retemper repeating 
the same cycle. 

In the extrusion process, the die is subject to the 
most severe duty of any tool in the setup. It must 
possess high resistance to softening and abrasive 
action at high temperatures. A high degree of hot 
strength together with sufficient toughness to prevent 
cracking are necessary attributes. These tools are 
exposed to high unit pressures and must be able to 
withstand shock loads. Most users are inclined to 
sacrifice hardness for toughness, particularly for 
intricate shapes. 


Fig. 2. (upper right) Typical sections produced on 
large extrusion presses. 


Fig. 3 (right) Diagrammatic drawing showing ar- 
rangement of press components, tooling and material. 
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The fabrication of tools for extrusion is fairly 
simple; however, it does require considerable ex- 
perience. Contrary to usual practice, only one step 
of the process is completed by one individual rather 
than one person performing all of them. A typical 
work flow would be: 


1. layout template 8. machine file 
2. saw and file template 9. hand file 

3. layout blank 10. heat treat 
4. back mill ll. grind 

5. drill 12. vapor blast 
6. saw 13. inspect. 

‘ 


- mill bearings 


Die design must take many factors into account. 
Most of the principles in common use are empirical 
but recently developed work has been done to put 
it on a more scientific basis. 

Factors which must be considered in designing 
extrusion dies are the alloy to be extruded, die stress 
aad distortion, thermal contraction of the extruded 
shape, cross-section reduction in stretch straighten- 
ing, and balanced flow through individual and 
multiple openings. The latter factor has grown to a 
major problem on the large presses since variations 
in flow characteristics are aggravated by increased 
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section and billet size. Nonuniform flow on the 
larger presses demands unusual corrective measures. 
Tendency of the center of the billet to flow faster 
than the outside is a result of frictional drag near 
the container walls. The primary objective is to 
balance the opening areas around the center of the 


Die Die ring Backer Bolster Sub-boister 


Run-out table 


Tool carrier 


Fig. 4. Typical tooling arrangement for an ex- 
trusion press. 


Fig. 5. Placement of die openings to control flow. 
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Fig. 6. Use of die bearings to control flow. 
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die. Typical opening layouts are illustrated in Fig. 5. 

Other means employed are the provision of extra 
width of opening for thin portions of the shape and 
adjustment of the bearing length of the dies. The 
latter principle is illustrated in Fig. 6. Flow is con- 
trolled through the adjustment of the bearing in 
length and angular displacement. Where the metal 
would tend to flow too fast, such as thick components 
or components in the center, the bearing lengths are 
increased to slow the flow. This may also be accom- 
plished by “choking” the die or, in other words. 
filling an angular entrance into the die opening. 
This treatment is illustrated in Fig. 6. Combinations 
of length adjustment and choking are used and are 
shown in the lower half of the sketch. 

Small die bearing lengths are in the range of 345 
to 14 inch, whereas large dies may have bearings 
several inches in length. Applying the correct rela- 
tionships for the larger tools is particularly acute in- 
asmuch as reworking is expensive and laborous. 

Probably the most acute production problem is 
one of maintaining correct size of the extruded 
section. The life of the die to a large extent is 
dependent on its ability to retain dimensions. It is 
normal practice in the industry to manufacture the 
die opening on the low side of specified dimensions 
so that its life is prolonged. Due to the complexities 
of metal flow and empirical nature of the process 
today, however, the die often becomes oversize 
through use and reworking. The normal procedure 
on the smaller tools is to peen the die back to size. 
This is more difficult on heavy press tools because 
of the large mass of steel that must be moved in 
peening. 

One specialty product which is almost exclusive 
with heavy presses is the stepped extrusion. This 
product has a small cross-section for a specific dis- 
tance and a larger cross-section for the balance. 
This type of extrusion enables the aircraft manu- 
facturer to reduce machining costs and material 
waste when making tapered spars and skins for 
wings. The dies are constructed of many parts and 
are split along a common axis. Splitting the tools, 
however, increases stress distribution problems. 

To make wider and thinner integrally stiffened 
skin panels, rectangular containers are used. Dies 
on the order of 48 x 10 x 4 inches are required. The 
great width introduces serious deflection problems. 

Much experimentation has been done in tapered 
extrusions and shows a much greater possibility with 
the advent of the heavy presses. The most desirable 
method appears to be to group a number of openings 
around a mandrel sculptured to produce the desired 
taper. 

In evaluating the requirements of aircraft in the 
future it appears that presses of 25,000 tons are not 
too far off. Their installation will bring new and 
bigger tooling problems to the industry, which must 
also be approached on a scientific basis. 
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Society Officers, Committee Chairmen Lay Plans for the Coming Year. .119 
Education Award Winners 

Sehuylkill Valley Joins Society Ranks 

Student Chapter Chartered in New York 

Research Fund Awards Plastic Tooling Contract to Purdue University... .125 
R. W. Reinhardt Joins ASTE Books Department 

ASTE 1956 Collected Papers Ready 

Positions Available 


Niagara District 

Northern Massachusetts 
Northern New Jersey 
Northwestern Pennsylvania 


Fox River Valley 

Granite State 

Greater Lancaster 

Hendrick Hudson San Fernando Valley 
Seattle 
Southeastern Massachusetts 

Knoxville-Oak Ridge Springfield, Mass. 

Lansing 

— Valley 


University of Kansas 
Western Michigan 
Wichita 


feature this month 
Benton Harbor-St. Joseph......... .131 
F 
Merrimack Valley ................133 


Public Relations Chairman Wilfred B. Wells, at the projector, shows a color 
film taken at ASTE’s Chicago Convention to assembled officers and committee 


ehairmen, 


Broad objectives of the Society and a coordinated 
program for the year 1956-57 were outlined by the 
new national officers and committee chairmen at 
their first joint meeting, held April 14 at ASTE 
headquarters in Detroit. 

Two major items on the agenda were a preview 
of the National Public Relations Committee’s color 
motion picture taken at the 1956 Convention and 
Exposition and an explanation of a proposed health 
and accident insurance plan for members. 

The group heard President Howard C. McMillen 
call for more service to the individual chapters and 
encouragement of more activity on the chapter 
level during the coming year. He also urged an 
all-out drive to help carry out the ASTE Twelve- 
Month Plan which was presented to the House of 
Delegates in Chicago to take back to their chapters. 

Aimed at promoting ASTE and the tool engineer- 
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ing profession, the Twelve-Month Plan provides 
chapters with an integrated plan to get in touch 
with industry management and educators. and to 
keep them informed about the importance of tool 
engineering and the goals and activities of ASTE 
both locally and nationally. 

The plan, which started off in April, called first 
for each chapter to compile a list of educational 
institutions and have a member contact each one, 
followed in May by the same procedure with in- 
dustrial establishments. 

In succeeding months individual educators and 
industrialists will receive personal visits and a 
series of ASTE letters and mailing pieces. 

Highlighted in November will be “Industry and 
Education Night” with invitations extended to these 
industrialists and educators. 

(Continued on next page) 
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President McMillen goes over details with com- 
mittee chairmen under his jurisdiction. Seated, 
from left, are: Honor Awards Chairman James 
Weaver; President McMillen; National Treas- 
urer John X. Ryneska; and Finance Chairman 
Frank Hausfeld, Jr., Standing are: C. H. Prince, 
staff administrator; and T. Bert Carpenter, 
Judicial chairman. 


Vice President Goodwin discusses programs 
with F. W. Wilson, director of the ASTE Books 

3 Book Chairman Sehn; J. W. Greve, 
editor of The Tool Engineer; Editorial Chair- 
man Berlien; and Standards Chairman Rotch- 
ford. 


Meeting with Vice President Long, center, are: 
Constitution Chairman Spahr; M. J. Bunting, 
staff administrator; H. B. Osborn, Jr., past 
Society president and Progress Chairman; and 
H, E. Conrad, ASTE executive secretary. 


The Twelve-Month Plan will wind up next March 
with the chapter’s new national delegate reporting 
to the 1957 Delegates Conference in Houston, Texas. 

The proposed group health and accident insur- 
ance plan, which would provide an income for 
members when they are disabled by injury or ill- 
ness, was reviewed by Executive Secretary Harry E. 
Conrad. 

This proposal was also given to the delegates at 
their annual meeting. They were asked to present 
it to their chapters for discussion and report on 
whether the members are interested in having the 
Society sponsor such a plan. 

After the general session, the president and vice 
presidents met with the chairmen and staff admin- 
istrators of the committees assigned to them. There 
they reviewed the objectives of each committee and 
worked out specific programs for the coming year. 

National committee chairmen also took the op- 
portunity to name their vice chairmen. 

Francis J. Sehn, Book Committee chairman, an- 
nounced that Willis J. Potthoff of St. Louis would 
be his second in command. The vice chairmanship 
of the Constitution and Bylaws Committee will be 
taken over by Arthur Cervenka of Long Island, 
according to Chairman Vincent M. Spahr. 

G. Ben Berlien, chairman of the Editorial Com- 
mittee, chose Donald E. Wernz of Baltimore to help 
him in his duties. Carl J. Oxford, Jr. of Detroit 
was selected by Robert E. McKee as his vice chair- 
man on the Education Committee. 

Backing up the decisions of Frank J. Hausfeld, 
Jr., chairman of the Finance Committee, will be 
Duane Brighton of Peoria. Chairman James R. 
Weaver of the Honor Awards Committee will be 
supported by Frank W. Curtis of Detroit in his 
decisions. 

The Membership Committee, according to H. 
Verne Loeppert, its head, will have two vice chair- 
men. They are Emanuel E. Lull of Syracuse and 
Sam Grasso of Nebraska. Verne H. Gallichotte 
chose Hugo L. Aglietti of Long Island and Howard 
Gross of Philadelphia to help him with the Pro- 
fessional Engineering Committee. 

Two vice chairmen have been appointed by the 
new chairman of the Program Committee, Edmund 
Hollingsworth. They are Harry A. Paine of Chi- 
cago and Karl G. Nowak of Boston. 

Wilfred B. Wells will be directing the activities 
of the Public Relations Committee with the help 
of David A. Schrom of Central Pennsylvania, vice 
chairman of national affairs; and Harry J. Todd 
of Salt Lake City, vice chairman of chapter affairs. 
Glen H. Stimson of Northern Massachusetts is 
chairman of the group’s movie subcommittee. 

Standards Committee Chairman John E. Rotch- 
ford has named Arthur E. Crom of San Diego his 
vice chairman. 
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Mapping 1956-57 committee 
plans with Vice President Ewing, 
second from left, are: G. M. 
Hargreaves, staff administrator; 
Education Chairman Carl J. Ox- 
ford, Jr., and Professional En- 
gineering Chairman Verne H. 
Gallichotte. 


Deciding how they will 
carry out the year’s pro- 
gram is this group meet- 
ing with Vice President 
William Moreland, right. 
From left are: Richard 
Gebers, staff administra- 
tor; H. Verne Loeppert, 
Membership chairman; 
Wilfred B. Wells, Public 
Relations chairman: 
Richard Bacik, staff ad- 
ministrator; Edmund 
Hollingsworth, Program 
chairman; and Col. L. 
S. Fletcher, ASTE re- 
search director. 


For this group picture, national officers, committee chairmen and headquarters staff personnel stepped out into 


the sunshine in front of the ASTE Building just before the luncheon break. 
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E. J. Burnett, Jr. 


E. J. Buymacek 


ASTE Presents 


D. A. Gutowski 


T. W. Haiplik 


Scholarships Totaling $7000 
to Engineering Students 


Ten winners of the Society’s 1956 International 
Education Awards were announced by ASTE Pres- 
ident Howard C. McMillen at the 1956 Convention. 

Scholarship awards of $700 apiece are presented 
annually to outstanding engineering students in the 
United States and Canada. Applicants are judged 
on the basis of their scholastic standing, faculty 
recommendations and their interest in furthering 
the profession of tool engineering. 

This year’s winners are: 

Ellis J. Burnett, Jr., 24, of Gordon City, Utah, 
is a junior at Utah State Agricultural College and 
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member of ASTE’s student chapter there. Standing 
fourth in his class, he is majoring in tool engineer- 
ing and expects to enter production engineering. 
Edward J. Buynacek, 21, a native of Newton 
Falls, Ohio, ranks first in his mechanical engineer- 
ing class at the University of Cincinnati. A junior, 
he hopes to do tool and die design work after 
graduation. He is a member of ASTE and Pi Tau 
Sigma honor society. His industrial experience in- 
cludes work at Mullins Mfg. Corp. in Warren, Ohio. 
A senior at the University of Illinois, Donald A. 
Gutowski, 24, of Chicago, IIl., is specializing in 
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R. W. Hradek R. A. Hunt 


mechanical engineering. An ASME member, he 
plans to go into the metal-cutting tool field. He has 
worked as draftsman and machine operator at 
Glenbard Tool Manufacturers. 

Theodor W. Haiplik, 22, of St. Catharines, 
Ontario, ranks fifth in his third year class at the 
University of Toronto. A mechanical engineering 
student, he intends to enter tool and production 
engineering after graduation. He is a member of 
ASME, Society of Automotive Engineers, and As- 
sociation of Professional Engineers of Ontario. 

Richard W. Hradek, 23, is a native of Tiffin, 
lowa, and a senior at the State University of Iowa. 
A member of Pi Tau Sigma and Tau Beta Pi honor 
societies, he ranks second in his mechanical engi- 
neering class. He plans to work for a master’s 
degree, then go into research and teaching. 

Currently a junior in industrial engineering at 
Ohio State University, Richard A. Hunt, 21, is 
from Uhrichsville, Ohio. President of O.S.U. stu- 
dent chapter of Ohio Society of Professional Engi- 
neers, and member of AIIE, he plans to go into the 
machine tool production field. 

Roderick S. Hunt, 22, of Syracuse, N. Y., is 
majoring in industrial engineering. He stands sec- 
ond in his senior class at Syracuse University and 
plans to work in materials handling and production 
control. He belongs to the American Insi-tute of 
Industrial Engineers and Aipha Pi Mu honor society. 

Gary A. Kinemond, 21, of Bushion, Kan., is 
program chairman of the University of Kansas 
ASTE student chapter. Ranking seventh in his 
junior class, he is working for a degree in mechani- 
cal and electrical engineering and hopes to go on 
to do graduate work in these fields. He is a member 
of ASME and AIEE, as well as Tau Beta Pi, Sigma 
Tau and Pi Tau Sigma honor societies. 

Alvydas A. Kudirka, 21, a junior at the Uni- 
versity of Connecticut, is from Waterbury, Conn. 
Top student in his mechanical engineering class, he 
plans to go into production tool designing after 
getting his master’s degree. He belongs to ASME, 
Pi Tau Sigma and Tau Beta Pi, and has worked as 
assistant draftsman for Waterbury Farrel Mfg. Co. 
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A. A. Kudirka 


A native of Harrisonville, Mo., George A. 
Roupe, 20, stands second in his mechanical engi- 
neering junior class at the University of Missouri. 
A member of the Engineers’ Club, ASME, Phi Eta 
Sigma and Pi Mu Epsilon, he plans to enter pro- 
duction engineering. 

Prof. Robert E. McKee of the production engi- 
neering department, University of Michigan, is 
chairman of the 1955-56 National Education Com- 
mittee which selected these award winners. 

Other committee members include: Prof. Myron 
L. Begeman, chairman of the mechanical engineer- 
ing department, University of Texas; Prof. Arthur 
Gould, head of the department of industrial engi- 
neering, Lehigh University; Prof. Orville D. Lascoe 
of the industrial engineering department, Purdue 
University; R. B. Niebusch, division tooling man- 
ager, Cincinnati Milling Machine Co.; Carl J. 
Oxford, Jr., research and development engineer, 
National Twist Drill & Tool Co.; Prof. Frederick 
Preator, head of the tool engineering department, 
Utah State Agricultural College; Frank Ritchie, 
industrial engineering superintendent, Ford Motor 
Co. of Canada, Ltd.; Prof. Kenneth J. Trigger of 
the mechanical engineering department, University 
of Illinois; and Prof. Charles C, Lasater of the 
mechanical engineering department, University oi 
Tennessee. 
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At the top, Schuylkill Valley officers are sworn in by 
T. J. Donovan, Jr. Directly above, Chairman Iannucci 
receives the charter from President McMillen. 


Boasting 190 charter members, the Schuylkill 
Valley chapter joined the growing ASTE roster on 
April 10. Chartering ceremonies for ASTE’s 132nd 
chapter were held in the Berkshire Hotel Ballroom. 

National President Howard C. McMillen pre- 
sented the charter plaque to Vincent A. Iannucci, 
chairman-elect, and was also the main speaker. 

Thomas J. Donovan, Jr., past national director 
of ASTE, installed the officers. Serving with Mr. 
Iannucci are: Norbert A. Flemming, first vice chair- 
man; William F. Huyett, second vice chairman; 
Raymond O. Heiser, secretary; Charles R. Fegley, 
treasurer; John H. Quinn, Jr., delegate; and James 
F. Kroener, alternate delegate. 

Among guests at the chartering were: T. Glen- 
wood Stoudt, president of Worcester Polytechnic 
Institute; Frank J. Voss of Dana Corp., who was 
toastmaster; H. B. Bartlett, president of Parish 
Pressed Steel Div. of Dana Corp.; Richard C. 
Wetzel, president of Textile Machine Works; Roger 
Jewitt, secretary-manager of the chamber of com- 
merce; William Cassidy of the Manufacturers Asso- 
ciation; Vincent Scalese, chairman of Lehigh Val- 
ley chapter. 


Student Chapter Chartered in New York 


With James O. Horne, national director of ASTE 
for 1955-56 officiating, the Society’s 13th student 
chapter was formally chartered at the State Universi- 
ty of New York’s Agricultural and Technical Insti- 
tute at Canton on April 5. 

Student chapter officers are: Louis Francesconi, 
chairman; Ronald Partis, first vice chairman; David 
Story, second vice chairman; Ronald Treers, secre- 
tary; and Albert Puttlitz, treasurer. Richard S. Eno, 
senior instructor in mechanical technology at the 
institute, is the group’s faculty advisor. 

Toastmaster for the evening program was William 


Louis Francesconi, left, accepts the official charter 
from James O. Horne, Society director for 1955-56. 
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Members of the State University of New York’s Agricultural and Technical Institute student chapter put forth 
their best smiles for this group portrait. 


K. Viertel, instructor in mathematics and science at 
the institute. Also participating in the program 
was Marvin Bunting, staff administrator from Na- 
tional ASTE Headquarters in Detroit. 

Special guests who attended the charter meeting 
weret Allen P. Sill, assemblyman and chairman of 
the New York Excise Committee; E. Humbert, plant 
engineer of the Diamond Match Co.; Walter Mc- 
Donald, chief engineer at Racquette River Paper 


Co.; John D. Sheley, plant manager, Bagley-Sewall 
Div., Black-Clawson Co.; William Warner of New 
York Air Brake Co.; and Prof. Myron Mochel of 
Clarkson College of Technology. 

Three guests were present from Mohawk Valley 
Technical Institute at Utica, location of another 
ASTE student chapter. They were Milo Ames, head 
of the mechanical technology department; and 
instructors Edwin Warner and Nicholas Kinney. 


Research Fund Awards 
to Purdue University 


Plastic Tooling Contract 


Recognizing that little is known about the 


Carbon Corp.; Shell Chemical Corp.; Ciba 
effects of shrinkage characteristics, abrasive 


Co., Inc.; and Marblette Corp. 


resistance, heat resistance, and physical prop- 
erties essential in plastics for tooling in 
stamping and forming operations, ASTE’s 
Research Fund has initiated an intensive 
research program on the subject. 

The final findings will then be compiled 
into a basic manual for tool engineers in- 
volved in plastic tooling. 

A contract has been awarded to the Purdue 
Research Foundation where work will be 
under the direction of Orville D. Lascoe, pro- 
fessor of manufacturing processes in the de- 
partment of general engineering. 

Co-sponsors uf the project include: The 
Bakelite Co., Division of Union Carbide and 


Purdue Research Foundation will conduct 
a study of the four variables in the two six- 
month phases. The first phase involves a com- 
plete survey of existing literature, and visits 
to plants experienced in plastic tooling appli- 
cations. Information will be compiled into a 
report summarizing tested engineering data, 
establishing a basis for investigations. 

The second phase will be devoted to the 
establishment of standard text methods for 
measuring and predicting reactions of the 
variables involved. Additional studies will be 
made to determine the specific results which 


may be expected when any one of the variables 
is altered. 
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NIAGARA DISTRICT—In charge of future chapter activities are, from left: seated, 
E. A. Lindwall, second vice chairman; R. J. Meacher, chairman; and W. J. Pentesco, 
first vice chairman. Standing are L. S. Emmons, treasurer, and J. Markus, secretary. 
National Director J. O. Horne, installing officer, described the part the tool engineer 
must play in industrial expansion, particularly automation. Steve Reif was awarded a 
pin for being the most valuable member during the past year.—F. W. Bird 


Hendrick Hudson Group 
Hears Talk on Carbides 


“Fallacies and Facts for Carbide 
Users” were discussed at the April 
meeting of Hendrick Hudson chapter, 
with Eb Weller of Carboloy Div. of 
General Electric Co. as speaker. Mem- 
bers viewed a display of abrasive prod- 
ucts, hydraulic tools and Carboloy cut- 
ting tools by Sagar-Spuck Co. and 
Behr-Manning Co. 

Retiring Chairman Macmillan Mc- 
Elwain installed the 1956-57 officers in 
March, and the distinguished service 
award for 1955-56 was presented to 
Malcolm MacKenzie. The Very Rev. 
Allen Brown, dean of All Saints Cathe- 
dral, Albany, was the speaker. 

—Ernest J]. Heyman 


LIMA—Officers installed by National 
director George Goodwin are, from left: 
John Kuck, chairman; Bill Epley, first 
vice chairman; Gene Siferd, second vice 
chairman; Vincent Spahr, secretary; and 
Donald Cox, treasurer — Gene Stemen 


ASTE 1956 Collected Papers Ready | 


| Those who were unable to be on the scene at the recent ASTE | 


convention in Chicago, can still get a firsthand armchair view of 


Now available are the 1956 Collected Technical Papers, which 
include 51 separate technical lectures and a panel discussion, plus 


the 27 technical sessions staged there by the Society. | 


two ASTE Research Fund reports and a preliminary summary of 


the ASTE Automation Survey. 


Among the lectures is the Shaped Diamond Tool Symposium, 
| co-sponsored by ASTE and the Armour Research Foundation, which 


industry. 


comprises 11 papers by world-wide authorities in the diamond | 


The 524-page volume, bound in leatherette, is $4 to ASTE mem- 
bers, and $7.50 to nonmembers. Write to American Society of Tool 
Engineers, Technical Papers, 10700 Puritan Ave., Detroit 38. Mich. 


Professional Engineering 
Group’s Work Discussed 


“Why Be a Professional Engineer” 
was discussed from both the nd@tional 
and the state angles at Monadnock 
chapter’s April 19 meeting. George 
Julien, member of ASTE’s National 
Professional Engineering Committee, 
reported on the committee’s work and 
cited the importance of registration 
from the: point of view of individual 
engineers, the whole profession and 
the public. 

Wesley Haynes, secretary of the New 
Hampshire State Board of Professional 
Engineers, reviewed New Hampshire 
registration laws. 

New officers were installed and com- 
mittee chairmen were appointed at the 
March meeting. The new chairmen 
will be: Henry Frechette, program; 
Robert Dedo, membership; Harvey J. 
Gaseau, arrangements; Leon D. Cam- 
bique, public relations; David A. Piper, 
editorial; Leon J. Bruce, standards; 
Donald Green, book; William M. 
Scranton, education; Raymond H. Car- 
ter. professional engineering. 

The annual president’s award was 
presented in absentia to Chester A. 
Werme. —David A. Piper 


R. W. Reinhardt Joins 
ASTE Books Department 


Robert W. Reinhardt has been ap- 
pointed associate editor on the ASTE 
Books Department staff, according to 
an announcement by Frank W. Wilson, 
technical director of the department. 

Mr. Reinhardt, formerly quality 
standards specialist with the Mercury 
Div. of Ford Mo- 
tor Co., worked 
on development, 
editing, and pub- 
lication of techni- 
cal bulletins and 
standards, systems 
analysis and re- 
ports for inspec- 
tion and manage- 
ment. A _ professional engineer, Mr. 
Reinhardt holds a B.S. degree in me- 
chanical engineering from the Univer- 
sity of Detroit and an M.S. in industrial 
engineering from Wayne University. 

His background also includes posi- 
tions as quality control analyst at 
Ford Motor Co.’s Ford Div., liaison en- 
gineer with Douglas Tool Co., engineer 
in the plant engineering department of 
Glenvale Products Corp., and product 
development draftsman with Burroughs 
Corp. 

Mr. Reinhardt, an active ASTE mem- 
ber in the Detroit chapter, also belongs 
to ASME, SAE and ASQC. 
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Cost Reduction Method 
Discussed at St. Louis 


Cost reduction by completion of parts 
on an automatic screw machine was the 
technical subject at St. Louis chapter’s 
April meeting, with Alfred R. Sparrow, 
director of screw machine sales of 
Brown & Sharpe Mfg. Co. as speaker. 

New officers were installed in March 
by H. D. Long, 1955-56 national treas- 
urer. Toastmaster for the evening, 
which was also executive night, was J. 
J. DeMuth, national past president and 
also past chapter chairman. Dr. Sylvia 
A. Sorkin, business consultant and 
economist, discussed the pointed ques- 
tion, “Would You. Hire Yourself, 
Boss?” —William A. Scheublein, Jr. 


Experimental Engineering 
Talk at Albuquerque 


At a joint meeting with ASME’s 
local chapter in April, Albuquerque 
chapter heard a talk on experimental 
engineering at the General Motors 
proving grounds at Milford, Mich. 

Louis C. Lundstrom, assistant director 
of the proving grounds: section, de- 
scribed the experimental testing of 
motor vehicles, involving the design, 
construction and use of special instru- 
mentation and equipment. Slides and 
films were shown to illustrate accelera- 
tion, economy runs and_ controlled 
crashes. 

A ladies’ night program, installation 
of officers and films of the Pan-Ameri- 
can road race were featured at the 
March meeting. As membership awards, 
Nick Sannella received a Tool Engi- 
neers Handbook, Al Good, an ASTE 
Die Design Handbook, and Jack Bul- 
lock, a tie clasp. Larry Lowe received 
the president’s pin for service, and H. 
E. Anderson was presented with a pen 
and pencil set for extended service as 
editorial chairman. —dH. E. Anderson 


Tape Control Process 
Discussed at Racine 


History of the tape control process 
of machining was recounted at Racine 
chapter’s April meeting. Jesse Daugh- 
erty, staff vice president of engineering 
of Giddings & Lewis Tool Co., pointed 
out that the tool engineering involved 
in the tape control process will neces- 
sarily be on a higher plane than in the 
past. 

Chairman Vitas Thomas introduced 
all committee chairmen to the member- 
ship, and also three charter members of 
21 years’ standing: Frank Tubbs, Gene 
Bouton and H. G. Falkenrath. Dele- 
gate Robert Freres reported on the Na- 
tional Convention. —Alvin J. Michna 
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LONG ISLAND—The occasion was Long Island’s annual installation dinner dance on 
March 3. Dr. Harry B. Osborn, Jr., national president for 1955-56, is shown cutting 
the lapel buttonhole open for New Chairman John C. Hatter who received his chair- 
man’s pin. Charles Vanderhoof, recipient of the service award pin, and retiring Chair- 
man George McLaughlin look on. In April George Fox, assistant sales manager of 
Chem-Mill Div. of Turco Products, Inc., described a new process for precision 
sculpturing of metals by chemical etching.—Robert W. Bradshaw 


MADISON—Installed at the annual ladies’ night were: top row, from left, Arvil 
Mergen, second vice chairman; Joseph Markvart, secretary; Lyding Havey, third vice 
chairman; Chester Frederick, first vice chairman; and Roy Lindberg, treasurer. In the 
bottom row are: John Piekarski, past chairman; Arnold Griswold, chairman; and 
Edward C. Helmke, installing officer—Arvil Mergen 


WILLIAMSPORT—Installing Officer Thomas J. Donovan, former national vice presi- 
dent and director, left, is shown with new officers: Dale Chubb, chairman; William 
Beach, first vice chairman; James Hartman, secretary; Lester Zimmerman, second 
vice chairman; and Robert Bates, treasurer. H. S. Cadieux, New York district manager 
for The Bellows Co., addressed the group on air control.—Joseph Gehret 
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Pictured at right, Chairman William K. Perry and guest 
speakers General Clyde H. Mitchell, USAF, and Harry B. 
Osborn, Jr., ASTE’s national president for 1955-56, compare 


Northern New Jersey Executives’ Night 


Honors Air Force Conservation Program 


Honoring the U. S. Air Force conservation program, Northern New Jersey 
chapter’s March 13 executives’ night attracted a crowd exceeding 550 at the Hotel 
Essex House in Newark. Guest of honor and main speaker was Brigadier General 


Clyde H. Mitchell, deputy director of 
Production Headquarters, Air Materiel 
Command, Wright Patterson Air Force 
Base, Dayton, Ohio. 

In addressing his audience on “The 
Role of the Tool Engineer in Conserva- 
tion,” General Mitchell told how indus- 
try conservation programs have helped 
the Air Force obtain more equipment 
for its dollars. 

Harry B. Osborn, Jr., ASTE’s nation- 
al president for 1955-56, was also a 
special guest and installed new officers 
of the chapter. 

Local iadustrialists and Air Force 
personne) who attended were: J. V. 
Miccio, vice president and general 
manager, Wright Aeronautical Div., 
Curtiss-Wright Corp.; Earl R. Mellon, 
president, Weston Electrical Instrument 
Corp.; Roy Isaacs, general manager, 
Eclipse-Pioneer, Bendix Aviation Corp.; 
R. S. Perry, president, Federal Tele- 
phone and Radio Co.; Colonel Louis 
H. Garrett, Air Materiel Area, Olm- 
stead Air Force Base; Colonel Walter 
R. Godard, chief, Newark Air Procure- 


F. W. Curtis Installs 
Officers at Muskegon 


Sterns Steak House was the scene of 
the installation of Muskegon chapter 
officers on March 13. F. W. Curtis, 
ASTE past president, was the installing 
officer. 

The nontechnical program consisted 
of a talk on “Our Personal Endow- 
ments” by C. W. Martin, vice president 
and general manager of Norge Div. of 


Borg-Warner Corp. About 80 were 
present. —Jack F. Jilek 
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ment District; Captain O. Frank Kat- 
winkel, chief, Production Service 
Branch, Newark Air Procurement Dis- 
trict; Lt. Colonel Joseph H. Seliken, 
deputy chief, Newark Air Procurement 
District; Col. James E. Davoli, Air 
Force plant representative, Wright 
Aeronautical Div., Curtiss-Wright 
Corp.; and Major Harvey A. Pearson, 
chief, Production Div., Newark Air 
Procurement District. 

Another highlight of the meeting was 
a large group of displays depicting 
unique accomplishments in the field of 
tool conservation. Firms represented 
included Weston Electrical Instrument 
Corp.; Federal Telephone and Radio 
Co., Eastern Cutter Corp., Curtiss- 
Wright Corp., and Bendix Aviation 
Corp. —John R. V. Cooke 


notes at Northern New Jersey chapter’s executive night. At 
left, during the social hour, members and guests view in- 
dustrial conservation display. 


Officers Installed at 
Mid-Hudson Ladies’ Night 


Mid-Hudson chapter held its ninth 
annual ladies’ night party and installa- 
tion of officers March 10 at Beekman 
Arms, Rhinebeck, N. Y. Retiring Chair- 
man Richard T. Fitzgibbons, who will 
be the chapter’s delegate for 1956-57, 
formally turned the meeting over to the 
new chairman, Frank Plotnik. 

Among the honored guests present 
were Mr. and Mrs. Joseph Petz. A 
Mid-Hudson chapter member, Mr. Petz 
was 1955-56 chairman of the National 
Editorial Committee. —Davis Gale 


H. Dale Long Installs 
Calumet Area Officers 


H. Dale Long, 1955-56 treasurer and 
national director, installed officers of 
the Calumet Area chapter on March 12. 
Ninety members present also heard P. 
S. Doyen, sales manager for Welding 
Equipment & Supply Co., discuss “Tool 
and Die Welding.” 

—Michael T. Kulan 
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NORTHWESTERN PENNSYLVANIA—Both retiring and incoming chapter officers 
are pictured with 1955-56 National President Harry B. Osborn, Jr., installing officer. 
From left they are: 1955-56 officers W. H. Bingeman, delegate; H. R. Dickinson, 
treasurer; D. F. Howard, secretary; A. C. Zwald, second vice chairman; K. M. Stoll, 
chairman; Dr. Osborn; and 1956-57 officers J. R. McClure, chairman; F. H. Grimone, 
first vice chairman; D. E. Wilson, second vice chairman; T. S. Smeal, secretary; and 
C. J. Arnold, treasurer.—F. H. Grimone 
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Fox River Valley Officers 
Installed by Ed Dickett 


A joint meeting with the western di- 
vision of Chicago ASM chapter and 
installation of officers were highlighted 
by Fox River Valley chapter in March. 
Ed Dickett, former National Editorial 
Committee member, conducted the in- 
stallation. 

Clifford Appleton, vice president of 
Reed Rolled Thread Die Co., gave a 
talk on thread rolling. 

—Harold L. Smith 


Capacity Crowd Attends 
Rochester Ladies’ Night 

The recent ladies’ night celebration 
staged by Rochester chapter, drew a 
crowd of 250 members, wives and 
guests. The event was held at Brooklea 
Country Club where dance music was 
provided by Frank Skultety—F. Weed 


TUCSON—For the coming year members of the Turcon chapter will be headed by 
these executives. From left are: John Oberteuffer, chairman; Lester Detterbeck, first 
vice chairman; Stephen Cassedy, treasurer; Harry Delong, second vice chairman; 
Clark Pierce, secretary; and Harry McClain, national delegate. Mr. McClain, who is 
the immediate past chairman, presented the service award to Joe Vincent, editorial 
co-chairman. He also bestowed an affiliate membership plaque on Lloyd Myers of 
Empire Tool Engineering Co., Inc.—C. J. Doubek 


Lehigh Valley Members 
Learn Chapter History 


After installing new officers of Le- 
high Valley chapter at their March 
meeting, former National Vice Presi- 
dent and Director Thomas J. Donovan, 
Jr., reminisced on the history of the 
chapter since it was chartered in 1950. 

Several pins and awards were pre- 
sented. Walter Koenig, retiring mem- 
bership chairman, received the annual 
merit pin, while merit certificates went 
to Paul W. E. Gehris for his outstand- 
ing work as secretary and to Chauncey 
R. Kay for his editorial work and bulle- 


SAGINAW VALLEY—New slate of chapter officers, shown after being installed 
March 15 by 1955-56 National President Harry B. Osborn, Jr., are, from left: Frank 
D. Faga, treasurer; Peter Duch, Jr., second vice chaiman; Charles E. Bierwirth, 
chairman; Dr. Osborn; S. A. Mathews, delegate; E. A. Reed, first vice chairman; and 


tin improvement investigations. The 
past chairman’s pin was presented to 


J. H. Carah, secretary.—Charles E. Bierwirth 


Toledo Hears Varied 


Technical Programs 

“The Responsibilities of Privilege” 
and “Wax as a Lubricant for Metal- 
working” were topics at the March and 
April meetings of Toledo chapter. 

Fred Smith of Fred Smith Associates 
gave members his concept of the re- 
sponsibilities of management on March 
14, and National Past President Her- 
bert L. Tigges officiated at the chap- 
ter’s nineteenth annual installation din- 
ner. Editorial Chairman Harold H. 
Krueger was presented the president’s 
award pin, 

Requirements of a fluid for metal- 
cutting and of a drawing compound for 
pressworking metal, with special refer- 
enee to waxes, were described by A. J. 
Langieis, sales engineer with S. C. 
Johnson & Son, Inc., in April. 

—Robert S. Bollin 
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Ralph Mueller, who reviewed the past 
year’s activities. —Chauncey R. Kay 


PATERSON—New officers of Paterson chapter, from left, are: Frank Rizzuto, second 
vice chairman; Charles Bazaz, first chairman and installing officer; Conrad Corsini, 
alternate; Park Groff, Jr., delegate; Robert Neeb, first vice chairman; George Fleming, 
chairman; William Aucamp, treasurer; and George D’Angelo, secretary.—Charles Bazaz 
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CANTON—Retiring Chairman J. R. Huet, extreme right, installs new officers at the 
March 29 ladies’ night. They are, from left: C. H. Roudebush, treasurer; R. J. 
Killian, secretary; J. J. Babbo, second vice chairman; and L. E. Dickerhoof, chairman. 
First Vice Chairman J. L. Nickas was nursing a broken ankle and could not attend. 


—Clifford C. Smith, Jr. 


Detroit Education Group 
Hears Stuart Hall Speak 


“Developing Tool Engineers into Ex- 
ecutives” was the theme of the March 
22nd meeting of Detroit chapter's edu- 
cational section. 

Stuart P. Hall, president of Hall In- 
dustrial Publicity, Inc., explained the 
important points on developing tool en- 
gineers into executives, including the 
qualities they must exhibit and the com- 
mon functions of an industrial execu- 
tive. Leonard Roberts of the Detroit 
Time Study School discussed the 
school’s current aims and future plans. 

—Stanley H. Commer 


Carbide Turning Talk 


Heard at San Antonio 


Carbide turning for small and large 
production was the topic at San An- 
tonio chapter’s April meeting. Stanley 
A. Brandenburg, vice president of sales. 
Monarch Machine Tool Co., illustrated 
old, conventional and up-to-date ma- 
chining processes and showed how in- 
creased efficiency and production re- 
sulted from use of carbide tools. 

At the March ladies’ night meeting 
Terry Saunders of the San Antonio 
Chamber of Commerce presented two 
color films of the city. 

Stanley G. Gower 


Kansas Students Choose 
Officers for Next Year 
University of Kansas student chapter 
held elections at its March meeting and 
saw a movie on the application of air 
cylinders. The new officers, who will 
take office next fall, are: Ronald E. 
Hill, chairman; John H. Rudolph, first 
vice chairman; Gary A. Kinemond, 
second vice chairman; James W. 
Powell, secretary; and Kenneth E. 
Steiner, treasurer—Le Roy W. Felzien 
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Memphis Officers Installed 

New officers were installed by Mem- 
phis chapter members at their March 9 
meeting at the Hotel King Cotton. 
George Brown of the Ultrasonic Div., 
Sheffield Corp.. presented a program 
on “Ultrasonic Machining of Hard 
Materials.” —George Payne 


George C. Brown 
Addresses Worcester 


Speaking on “Ultrasonic Machining 
of Hard Materials,” George C. Brown 
addressed 75 members of Worcester 
chapter on April 3. Mr. Brown is sales 
engineer with the Ultrasonic Div. of 
Sheffield Corp. 

On March 6, Worcester members, in 
addition to installing new officers, heard 
D. R. Percival and F. P. Dunigan, Jr., 
president and vice president, respec- 
tively, of Machinery Electrification, Inc. 
They discussed “Electronic Equipment 
for Industrial Machinery.” 

Committee chairmen for 1956-57 
were announced. They are: Harry D. 
Orr, advertising; Arthur Lawler, Jr., 
arrangements; Verner A. Brousseau, 
book; A. Sheldon Childs, constitution 
and bylaws; Leon F. Miller, editorial; 
Joseph B. Jacobs, education; Alden U. 
Maynard, membership; Charles W. 
Monigle, professional engineering; 
John C. Lalor, program; John W. Ray- 
mond, public relations; and Arthur F. 
Hird. standards. 

—tLeon F. Miller 


Positions Available 


SUPERINTENDENT WANTED—this 
position, permanent and well paid to 
the proper person, is offered to a com- 
petent man to manage a plant equipped 
with 18 Petermann Automatics, with 
the finest of cam-making equipment, 
second operation machines, contribu- 
tory, supporting, and testing apparatus. 
Applicants are asked to reply by letter, 
giving complete case history and ad- 
vising as to salary expected. Instru- 
ments Parts Corp., Snowden Ave. and 
Water St., Ossining, N. Y. 


SALES ENGINEERS AND DEVELOP- 
MENT ENGINEERS—long established 
Central New England machine tool 
manufacturer has openings for sales 
proposal and development engineers. 
Sound opportunities for men with en- 
gineering background experienced in 
machine tools or closely allied fields. 
Salaries open; advancement dependent 
on demonstrated ability. Liberal vaca- 
tion and benefit program provided. For 
further information, send complete de- 
tails of background to Box 063, News 
Department, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich. 


SUPERINTENDENT WANTED—for a 
factory in the Chicago area a compe- 
tent man to manage a plant with a 
battery of Petermann Automatics. Must 
be capable of directing operation of 
machines of this type and supervision 
of cam design and manufacture. Write 
to Box 073, News Department, The 
Tool Engineer, 10700 Puritan Ave., De- 
troit 38, Mich. 


TERRITORIES AVAILABLE—we are 
seeking coverage for our product which 

was most enthusiastically received at 

the ASTE show. A combination master 
control for power presses and shears, 

this unit increases production, safety 

and die life. Write to Box 072. News 
Department, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich. 
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SALES REPRESENTATION WANTED | 
—Nationally known gage manufacturer 

interested in securing exclusive sales 

representation in Michigan and other 

important areas. Write to Box 074, | 

News Department, The Tool Engineer, 

10700 Puritan Ave., Detroit 38, Mich. 


PERMANENT OPPORTUNITIES — of- 
fering advancement with an established 
manufacturer of medium to heavy met- 
alworking machinery. Diversified prod- 
uct, including straightening, bending, 
slitting, cold roll forming and special 
machinery. 

SALES ENGINEER—engineering back- 
ground and sales potential with several 
years experience in roll forming and 
metalworking field. 

MACHINE DESIGN ENGINEER—min- 
imum 7-10 years experience in roll | 
forming or metalworking machine de- 
sign. Age 28 to 35. Please send resume 
showing full information on experience, 
education, age, salary requirement and | 
availability. All replies treated in strict | 
confidence. Write to Box 075, News i 
Department, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich. 
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Despite unfavorable weather, every chapter was represented at the semiannual meet- 
ing of Canadian chapters February 18 in St. Catharines. From left are: R. J. Meacher, 
K. Hiscott and H. Crawford, Niagara District; G. M. Hargreaves, staff administrator, 
ASTE National Headquarters; W. A. Thomas, national director, Windsor; Bruce 
Fairgrieve and Eric Brown, Toronto; S. A. Oliver, Windsor; F. Johnson and Joseph 


Sheldon, Hamilton. 


DAYTON—New officers of the Dayton chapter are, from left: Andrew Bailey, treas- 
urer; Jack Copeland, secretary; George Brandt, first vice chairman; Vic Boll, national 
delegate; Carl Epperley, second vice chairman; Francis Heberling, chairman. 


H. C. MeMillen Installs 
Fort Wayne Officers 


Howard C. McMillen, ASTE vice 
president for 1955-56, spoke and in- 
stalled newly elected Fort Wayne offi- 
cers March 14 at the Hobby Ranch 
House. It was ladies’ night and the 
coffee speaker was Arthur R. Havens 
who presented a demonstration of 
“Practical Mnemonics.” —Russ Snyder 


Jeffreys Installs New 
Piedmont Chapter Officers 


Installation of Piedmont chapter offi- 
cers was conducted by Past Chairman 
Sid Jeffreys at their March 12 meeting. 
Charles Bullen was presented with the 
president’s award, a service pin, for his 
outstanding work on the attendance 
committee. 

M. R. Tyson, district manager of 
Vickers Corp., traced the history of 
hydraulics as a power transmission in 
industry, showing how it can be ap- 
plied to machinery with emphasis on 
design considerations and limitations. 
Mr. Tyson addressed. the Raleigh- 
Durham subsection in Durham on 


March 13. —Howard Blackwood 
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Tour Generating Plant 


A tour of the Twin Branch generat- 
ing plant of Indiana-Michigan Electric 
Co. occupied Benton Harbor-St. Joseph 
chapter members on April 12. District 
Manager Earl J. Yoder and his assist- 
ant, John P. Banyon, welcomed the 
group, and individual operations were 
explained during the tour. 

—Orvis L. Johnson 


R. A. Smith Presides 
At Installation Ceremony 


Southeastern Massachusetts March 
meeting featured ladies’ night and in- 
stallation of officers by National Direc- 
tor Richard A. Smith. 

Past Chairman Ray Holbrook pre- 
sented Mr. Smith with cuff links and 
tie clasp set for all the assistance he 
has rendered the chapter. Mr. Hol- 
brook also awarded the president's 
pin to Reginald Chandler, arrangements 
committee chairman, for outstanding 
service during the past year. An exhibit 
and lecture of “3-D” were given by 
Floyd A. Ramsdell of Worcester Film 
Corp. —Karl W. Nittel 


Wichita Chapter Sees 
History of Tools Exhibit 
Wichita chapter, along with ASQC 
and ASM, co-sponsored The DoAil Co. 
“Civilization through Tools” prograin 
at its April 11 technical session. C. G. 
Schelly, managing director of the Wil- 
kie Foundation, was the speaker. About 
200 persons viewed the exhibit. 
—Paul R. Hess 


London-St. Thomas Elects 
William Lyon Chairman 


William Lyon has been elected chair- 
man of London-St. Thomas chapter, 
with Charles Stevenson as first. vice 
chairman, Wilfred McKee, second vice 
chairman; Jesse Pawley, third vice 
chairman; William Graham, treasurer; 
and Howard Wright, secretary. 

A film and talk on jet aircraft and 
their design were given by Joseph 
Purvis, chief turbine design engineer 
of Orenda Engines Ltd. Earl C. Busby, 
chief process engineer, then discussed 
the firm’s process methods. 

—Richard J. Merriott 


WORCESTER—Pictured at the April 3 Worcester chapter meeting are, from left: 
Arthur Lawler, Jr., arrangement committee chairman; John C. Lalor, first vice chair- 
man; Daniel W. Hoyt, secretary; John W. Rotchford, scholarship fund trustees 
chairman; George C. Brown, speaker from Sheffield Corp.; Leo P. Tarasov, chairman; 
Adam T. Kosciusko, W. E. S. Councillor; Alden U. Maynard, membership committee 
chairman; and Alvin S. Hamilton, treasurer, 
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Heat Treatment of Tool 
Steels Is Discussed 


More than 135 members of San 
Fernando Valley chapter learned aboui 
selection and heat treatment of tool 
steels from C. P. McShane, metallurgist 
with Crucible Steel Co., at their April 
session. John R. Bethune of Applied 
Research Laboratory showed a film on 
the spectrograph. 

March installation ceremonies wer- 
conducted by Wayne Ewing, national 
vice president, who spoke on “What Do 
We Get out of ASTE?” and explained 


TWIN CITIES—Installed on March 7 were, from left: Darrel Coacher, alternate; the functions of the eight national com- 
Robert M. Johnson, delegate; Gerald F. Oppel, treasurer; Walter J. Comstock, secre- eran 

tary; Arnold R. Lidfors, second vice chairman; Norman L. Sorlie, first vice chairman; A film on rockets was shown by A. 
Phil W. Armstrong, chairman; and National Membership Committee Chairman H. Speyer of the controls dept., Liquid 


Verne Loeppert, installing officer. 


Ladies’ Night Held by 
Granite State Chapter 
Granite State chapter's March 10 
meeting was ladies’ night and installa- 
tion night, with new officers being 
sworn in by Retiring Chairman Jakob 
Mutzbauer. He also presented Ken- 
neth Stowe with the service award. 
—K. Stowe 


Two Speakers Headline 


Baltimore Chapter Meeting 
J. S. Larkins, Jr., and Ping Ianitelli 
appeared before the April meeting of 
Baltimore chapter to lecture and show 
a film on the latest developments in 
electrical discharge machining. Harry 
P. Dorion also gave a talk and pre- 
sented a moving picture on tangent die 

head threading. 
—Waldo Womeldor} 


Production tooling problems were discussed by Engine Div., Aerojet-General Corp. 
Chief Engineer Harry Conn of Scully-Jones & Co.—Clifford P. Gaudette 


—A. J. Soares 


BOSTON—Newly elected chapter officers being sworn in by 1955-56 National Secre- 
tary John X. Ryneska are, from left: Thomas B. Walsh, chairman; Charles L. Sadon, 
delegate; John L. Morosoni, treasurer; Charles W. Moody, secretary; Nicholas W. 
Juliani, second vice chairman; and Frank D. Clark, first vice chairman. Past National 
President Roger F. Waindle and Mrs. Waindle were among the guests present at the 
ladies night meeting. Seymour Benedetto, membership committee chairman, was 
awarded a service pin.—Melvin F. Burns 


Atlanta Chapter Dance 


Installation of newly elected Atlanta 
chapter officers was the occasion of a 
dinner dance on March 30. Past chair- 
man R. E. Young presented the in- 
coming officers, and the meeting was 
followed by dancing to Bennie Rowe's 
orchestra. —Joseph Wild 


Industrial Air Power 
Use Discussed at Peoria 


Industrial applications of  air- 
operated equipment were covered at 
Peoria chapter’s April meeting. E. C. 
Benzing, Jr., of The Bellows Co., 
assisted by William Heft, local repre- 


WINDSOR—Officers installed by National Director W. A. Thomas are, from left: ener “etr also showed a film, “Opera- 
S. Oliver, retiring chairman; W. Moore, first vice chairman; and D. Nesbitt, second tion Pushbutton.” Seventeen new mem- 
vice chairman. Also installed were A. Underwood, treasurer, and J. Willett, secretary. bers, 14 of them students, were 
A talk on tracer lathes was given by Henri Kaspar, resident engineer of New Britain approved by the executive committee. 
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Machine Co, Chapter membership now stands at 300, it was announced. —F. D. Rail —George K. Davison 
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Past Presidents Preside 
At Executives’ Night 


National Past President Ray H. Mor- 
ris was master of ceremonies at Spring- 
field, Mass., chapter’s executives’ night 
meeting. National Past President James 
B. Weaver, who is also chairman 
of the National Honor Awards and Re- 
search Fund committees, spoke on “The 
Tool Engineer in Industry.” 

Value analysis was explained by the 
technical speaker, Albert D. Bentley, 
Jr., value analyst with General Electric 
Co. 

Herbert F. Jahn, president of B. Jahn 
Co., discussed progressive dies at the 
March meeting. Prizes were presented 
to membership drive winners Abraham 
Nader, William Ackerman, Henry Ma- 
ciorowski and Walter Kuczek. Richard 
Gleason, membership committee chair- 
man, received a service pin for out- 
standing service. —Allen M. Johnson 


L. C. Seager Installs 
Portland, Ore., Officers 


Prof. L. C. Seager, newly elected na- 
tional director, was the installing officer 
for Portland, Ore., chapter on March 
29. Fred Mondin, 1955-56 program 
chairman, was presented with the merit 
pin for outstanding service by Retiring 
Chairman Fred Allen. 

—Walter L. Brenneke 


J. X. Ryneska Installs 
Fairfield County Officers 


Fairfield County chapter’s March 7 
meeting was devoted to installation of 
new officers by 1955-56 National Sec- 
retary John X. Ryneska. 

Afterward, the use and development 
of plastics in tooling was described by 
George M. Rice, director of sales of 
Ren Plastics, Inc. 

At their April meeting members 
learned about the history, design, 
manufacture and application of 
broaches in industry today. The 
speaker was Joseph A. Psenka, field 
engineer with National Broach and 
Machine Co. —Russell E. Drescher 


Merrimack Valley Members 
Tour Technical Institute 


More than 120 members of Merri- 
mack Valley and neighboring chapters 
toured New Hampshire Technical In- 
stitute, Manchester, at their April 
meeting. 

Engineering in the machine tool in- 
dustry was discussed by E. J. Kings- 
bury, Jr., treasurer of Kingsbury Ma- 
chine Tool Co. —L. Reynolds 


KNOXVILLE-OAK RIDGE—Installed at the March 9 chapter meeting were, from 
left: Harold C. Alvey, alternate; Merle B. Hilton, past chairman and installing officer; 
Howard C. McGraw, chairman; R. O. Deadrick, first vice chairman; Nora S. Hurst, 
secretary; Ralph C. Prueitt, treasurer; and James L. Gilliam, delegate. Second Vice 
Chairman Willie E. Green was not present.—Nora S. Hurst 


Lis tus KUCA—irving H. Buck, standing at left, installed new Little Rock officers at 
the March 8 meeting. They are, from left: Ross Quinlan, chairman; D. Lama, first 
vice chairman; J. C. Robertson, second vice chairman; George Spruce, secretary; and 
Clarence Reed, treasurer. Mr. Buck, president of Machine Tool & Supply Co., was 
area captain of the National Membership Committee for 1955-56.—M. F. Harden 
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PONTIAC—Guiding chapter activities for the next year will be, from left: Charles 
E. King, delegate; H. James Elliott, first vice chairman; Andrew E. Forster, chair- 
man; Richard W. Daniels, second vice chairman; Ervin C. Richards treasurer; and 
Charles H. Bay, secretary.—Andrew E. Forster 


PHOENIX—Elected to lead Phoenix chapter activities for 1956-57 were, from left: 
A. Ratkovich, treasurer; W. N. Noren, secretary; F. Johnson, first vice chairman; 


W. F. Groene, chairman; C. Ford, second vice chairman; and C. Conner, immediate 
past chairman.—John Hamay 
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BINGHAMTON—James O. Horne, national ASTE director for 1955-56, congratu- 
lates new chapter officers after installing them at the March executive night meeting. 
From left are: Mr. Horne; Wendell Harper, chairman; Andrew Komar, first vice 
chairman; Charles King, second vice chairman; Robert Carbrey, secretary; and Paul 
Adamek, treasurer. H. P. Grey, owner of the Grey Co., spoke on investment castings 
in April.—Glyn Williams 


SYRACUSE—Retiring Chairman Eugene Bloom, center left, congratulates Chairman 
Victor Fitting after installation ceremonies while other officers look on. From left are: 
H. Mozeen, secretary; Paul H. Hansel, second vice chairman; Mr. Bloom; Mr. Fitting; 
Andrew A. Lachner, first vice chairman; and Charles L. Allen, treasurer. 

—Paul H. Hansel 


SEATTLE—Retiring Chairman Frank Stasny, second from left, presents the chair- 
man’s gavel to his successor, John Fellows, while other newly installed officers watch. 
From left they are: A. R. Konecny; Carl Carlson, second vice chairman; Clarence 
Downie, first vice chairman; Gordon Duncan, secretary; and John Mitchell, treasurer. 
Speakers at the ladies night installation meeting were Joe Gembolis, tool design 
supervisor of Boeing Airplane Co., who gave “Tool Engineering Highlights’, and 
Keith Allen, who took members “Behind the TV Camera.” More than 100 members 
recently toured the Scott Paper Co. in Everett, Wash.—Harold F. Hanson 


Director W. A. Thomas 


Installs at Toronto 


National Director W. A. Thomas was 
the installing officer at Toronto chapter 
ceremonies in March. William H. 
Weatherhead assumed the chairman’s 
responsibilities, with Eric Browne as 
first vice chairman; Harold Storey, 
second vice chairman; Willard Smith, 
third vice chairman; Jack Coomber, 
secretary; and Edward Holden, treas- 
urer. Mr. Thomas also gave the 100 
members present a summary of national 
ASTE activities. The retiring chair- 
man’s award was presented to Willard 
Smith. 

T. C. Hilbert, field engineer with 
Cincinnati Milling and Grinding Ma- 
chines, Inc., was grounded in Cleve- 
land, so his talk on precision centertype 
and centerless grinding was delivered 
by Burt Taylor. 

—Richard A. Flanagan 


Northern Massachusetts 
Members Tour Plant 


Northern Massachusetts chapter’s 
March meeting was fully occupied with 
a plant tour, installation of officers and 
a program on tooling for shell molding 
castings. 

The afternoon tour was of the Millers 
Falls Co. plant, where visitors saw the 
motor-winding, machining, assembling 
and testing departments. 

New officers were installed by John 
X. Ryneska, 1955-56 national ASTE 
secretary, and Joseph Krysin, program 
committee chairman, was awarded the 
president’s pin for outstanding service. 

Ray Olson, sales manager of Shell 
Process Inc. and Production Pattern 
and Foundry Co., gave a step-by-step 
explanation of the techniques, equip- 
ment and cost-reduction possibilities 
for making shell mold castings. 

—Otto S. Nau 


Kalamazoo Officers 
Installed by R. E. McKee 


Prof. Robert E. McKee, chairman of 
the National Education Committee, ad- 
ministered the oath of office to Kala- 
mazoo chapter’s new officers at the 
March meeting. The president’s award 
for outstanding service was presented 
to 1956-57 Chairman Clarence Elzinga 
by Glen Rue, retiring chairman. 

Prof. McKee also outlined the aims 
and progress of tool engineering cur- 
ricula in educational institutions and 
stressed the need for trained engineers. 
Gear manufacture was discussed by 
Matthew S. Keefe, technical engineer 
of Fellows Gear Shaper Co., assisted by 
Stephen Cote. —Robert Frye 
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Western Michigan Group 
Visits Ferris Institute 


Some 45 members of the Western 
Michigan chapter at Grand Rapids 
chartered a bus for the 120-mile round 
trip to Ferris Institute at Big Rapids, 
Mich. Following dinner on the campus, 
James Hall, administrative assistant at 
Ferris, addressed the group on the In- 
stitute’s origination, progress and phi- 
losophy of training students. 

Jon Adams, dean of the Trades and 
Industrial School and a member of the 
Western Michigan chapter, displayed 
design work being done by his stu- 
dents, showed architectural drawings 
of the new trades and industrial build- 
ing being built, and outlined the tool 
engineering course which will be of- 
fered. 

The new building, construction of 
which will cost nearly a million dollars. 
will house 75,000 square feet of shops 
and lecture rooms. 

Mr. Adams stated that this building 
with its modern toolroom and design 
facilities will offer one of the most 
complete tool engineering courses on 
any college campus. 

—Joseph Antonucci 


Victor J. Taylor 
Talks at Long Beach 


Victor J. Taylor, district manager for 
American Brake Shoe Co.’s Am Forge 
Div., was the guest technical speaker at 
Long Beach’s April 4 meeting. With 
the aid of a film, Mr. Taylor discussed 
“Forging in Closed Dies.” Vice Presi- 
dent Wayne Ewing was a special guest 
and spoke on the “Twelve-Month Plan.” 

On Marcn 7, Long Beach members 
heard a panel discussion on “New De- 
velopments and Problems in the Petro- 
leum Industry.” Panelists were mem- 
bers of the Long Beach & Oil Informa- 
tion Committee and Western Gas and 
Oil Association. 

—Jack B. Irby and Gene Sisson 


Los Angeles Installs 
Officers on Ladies’ Night 


New officers of the Los Angeles chap- 
ter were installed at a ladies’ night 
celebration during March. Guest speak- 
er was Pat Reynolds who presented a 
demonstration, explanation and motion 
picture on the widely discussed missile, 
Nike. Mr. Reynolds is with Pacific 
Telephone and Telegraph Co. 

The President’s Award Pin was pre- 
sented to Ollie Smith for his outstand- 
ing work as plant tours and entertain- 
ment chairman. Mabel Fawbush, Los 
Angeles chapter’s woman tool engineer, 
acted as hostess. —Gene Grahn 


June 1956 


WESTERN MICHIGAN—Chaiman William Bylsma and First Vice Chairman John 
Pridgeon watch closely as Jon Adams, dean of the Trades and Industrial School at 
Ferris Institute, Big Rapids, Mich., outlines the architectural drawing of the new 
trades and industrial building now being built at the institute. 


NEW HAVEN—Newly sworn-in chapter officers are, from left: Chester J. Rybacki, 
secretary; George A. Griffiths, first vice chairman; Stanley S. Porritt, chairman; 
John S. Brozek, 1955-56 delegate; N. Charlton Gilbert, retiring chairman; Russell C. 
Applegate, second vice chairman; and James T. Kalleher, treasurer. Fred Dawless 
was installing officer.—Silas W. Becrott 


LANSING—New officers installed at Lansing chapter’s March meeting are, from left: 
R. F. Gietzel, alternate delegate; Lynn Mack, first vice chairman; John Golata, 
second vice chairman; Peyton Beam, secretary; Glenn Crippen, chairman; Keith 
Williams, treasurer; and William Janetzke, national delegate and immediate past 
chairman. Carbide turning for small and large lot production was the technical 
topic of Stanley A. Brandenburg, vice president in charge of sales, Monarch Machine 
Tool Co. Discussing the selection of special machine tools with the aid of slides 
and a movie, Robert E. Fitsch, sales engineer for The Cross Co., addressed 50 
members of the chapter in April.—R. J. Krumrie 
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National 


SeMIANNUAL Meetinc—of the National 
ASTE Board of Directors, Oct. 25-26. 
The Greenbrier, White Sulphur 
Springs, W. Va. 


Conferences 


PENNSYLVANIA STATE UNIVERSITY— 
June 10-15, University Park, Pa. 
“Short Course on Automation.” 


Wayne Universiry—June 14. First 
annual Detroit Conference, sponsored 
by Detroit ASTE chapter, ASM De- 
troit chapter, Engineering Society of 
Detroit, Detroit Board of Commerce, 
and Wayne University’s Materials 
Management Center. Theme: “Ma- 
terials and Tooling.” 


Chapter 
Boston—June 9, Grand annual outing. 


Co_tumsus—June 9, Oak Park. Annual 
stag picnic. 

Dayton—June 21, Walnut Grove Golf 
Club. Summer picnic. 


Derroir—Senior section, June 14, 6:30 
p.m., Auditorium of Engineering So- 
ciety, “Cybernetic Controls.” Carbide 
section, June 7, plant tour. 

Fox River VALteEY—June 3, Cedardell 
Country Club, Plano, Ill. Breakfast 
and golf. 


INDIANAPOLIS—June 2, 11 a.m., Forest 
Park, Noblesville, Ind. 


Lenicnh VaLLeEY—June 15, Hotel Tray- 
lor, Allentown, Pa. Ladies’ night. 


Lirtte Ruopy—June 2, 8 p.m., Frank- 
lin Country Club, Wrentham, Mass. 
Dinner dance. 


Lone Beacu—June 6, 7:30 p.m., C. F. 
Braun & Co., Alhambra, Calif. Plant 


tour. 


Lone Istanp—June 11, 8:30 p.m., Gar- 
den City Hotel. “Hardcoating” by 
Paul J. Topelian, vice president and 
director of research, Tiarco Corp. 

Mapison-—June meeting will be an- 
nual outing held at Beloit, Wis., with 
the Besly-Welles Corp. as host. Golf 
and plant tour are planned. 


Muskecon—June 12. Executives’ night. 
National President Howard C. Me- 
Millen, speaker. 

NorTHERN MAssAcHusetTts — June 16. 
Annual outing and field day. 


NortTHerN New Jersey 
nual picnic. 


June 2. An- 
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coming ASTE meetings | 


PrepMontT—June 11, Mayfair Cafeteria, 
Greensboro, N. C. “Plastics in In- 
dustry.” 


PirrssurcGH—June 8, Daniel’s Farm, 
McKnight Road. Annual stag picnic. 


Racine—June 1, noon, Ligget’s Palm 
Gardens, Browns Lake, Wis. Annual 
frolic; golf in afternoon, dinner at 
7 p.m. 

Sacinaw Vattey—June 16, Rolling 
Greens Golf Course, Saginaw, June 
outing. 

San Fernanpo VALLeEY—June 6. “Pro- 
gressive Mechanization and Automa- 


tion” by Mr. Clark, General Electric 
Co. 


Winpsor—June 16, Lakewood Country 
Club, Annual golf day. 


Worcester—June 23, Holden Country 
Club. Annual outing. 


ASTE 25th Annual Meeting will be 
held March 25 through 27, 1957, at 


Houston, Texas. 


E. E. Hopper Addresses 
Greater Lancaster 


Addressing 75 members of the Great- 
er Lancaster chapter on April 10, Ed- 
ward E. Hopper discussed selection of 
special machine tools. 

Also on the program was a talk by 
Edward Forth, vice president in charge 
of manufacturing at DeWait, Inc., sub- 
sidiary of American Machine & Foun- 
dry Co. Fifteen representatives from 
major DeWalt divisions attended and 
were introduced by Mr. Forth. This 
portion of the program was first of a 
planned series of supplemental pro- 
grams, in addition to regular technical 
sessions, called “Salute to Manufac- 
turing,” honoring local manufacturing 
organizations for their contributions to 
the science of tool engineering. The 
chapter aims at promoting greater un- 
derstanding and cooperation between 
ASTE and industry. 

On March 13, Paul F. — ungdahl, 
director of research, Mech: al Han- 
dling Systems, Inc., discussea ‘Greater 
Productivity through Scientific Mate- 
rial Handling.” Howard C. McMillen, 
national vice president for 1955-56, was 
a special guest and speaker. 

—Harry Medsger 


EVANSVILLE—Retiring Chairman Carl 
J. Doughty, left, presents the service 
award to John Schaus. At April meeting 
E. C. Susat, director of cooperative en- 
gineering at Evansville College, told how 
the program benefits both students and 
industry.—Gerald L. Lykken 


Fond du Lac Holds 
Past Chairmen’s Night 


Hotel Retlaw was the scene of past 
chairmen’s night for members of the 
Fond du Lac chapter on March 9. More 
than 125 members attended to hear Dr. 
Harry B. Osborn, Jr., national ASTE 
president for 1955-56, deliver an address 
on “Why Good Tool Engineering Is 
Important in Your Business.” 

New officers were installed, Retiring 
Chairman H. S. Faith reported on the 
past year’s activities, and two men who 
helped organize the Fond du Lae chap- 
ter spoke briefly. They were W. E. 
Rutz and C. Billberg. —W.M. Gradolf 


Positions Wanted 


MANUFACTURING ENGINEER OR 

| SUPERVISOR—degree, B.S.M.E. Age 

| 35. Fifteen years experience in ma- 

chine shop, tool and product engineer- 

ing, quality control and cost reduction. 
Presently employed. Varied experience 

| im management and industrial admin- | 
istration. Seeking employment with 
smail or medium-size manufacturing 
concern. Salary open. Complete resume 
on request. Write to Box 076, News 
Department, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich. 


CANADIAN CHAPTER MEMBER— 

| age 39, with successful background of 

| 17 years in manufacturing methods and 

| tooling for small parts. Present posi- 

| tion, machine shop supervisor. Installed 

| wage standard, cost and job evaluation 

| system. Experienced in cost reduction 

| analysis and procedures, machine tool 

selection, planning and production con- | 

trol. Desires challenging position of | 
responsibility with progressive organi- | 
zation in Canada. Write to Box 077, | 
News Department, The Tool Engineer, | 

| 10700 Puritan Ave., Detroit 38, Mich. | 
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Central Pennsylvania 
Holds Executive Night 


Central Pennsylvania chapter was 
host to 20 top executives from the 
area’s leading industries and chairmen 
of ten other technical societies on 
March 7. More than 125 attended the 
event at Hotel Yorktowne. 

Dr. Harry B. Osborn, Jr., national 
ASTE president for 1955-56, installed 
newly elected chapter officers and 
addressed the group on “Things of 
Tomorrow,” receiving a standing ova- 
tion. David A. Schrom, past chairman 
of the chapter and member of the Na- 
tional Public Relations Committee, was 
toastmaster. D. B. Spatz as retiring 
chairman told of the chapter’s accom- 
plishments during the past year. 

Among special guests were: R. K. 
Serfass, vice president, York Corp.; 
B. M. Root, vice president, B. M. Root 
Co.; S. H. Shipley, president, York- 
Shipley Corp.; Paul Blubaugh, vice 
president, Vulcan Machine Co.; G. N. 
Fairchild, vice president, Brubaker Tool 
Corp.; E. C. Mabbs, works manager, 
Wright-Manley Div. of American Chain 
& Cable Co.; and J. M. Lehmayer, 
president of Pennsylvania Tool and 
Manufacturing Co. —Paul F. Leese 


Present Automation Panel 
To Little Rhody Members 


A battery of three speakers elabo- 
rated on the theme “Automation Is 
Considered a Three-Man Job” at Little 
Rhody chapter’s April 5 meeting. More 
than 60 members heard them describe 
the use of transducers, servo-amplifiers 
and feedback systems together with the 
application of automation to industry. 

Speakers were Robert Merriam, elec- 
trical engineer with Merriam Marine 
Radio; William D. Munro, electrical 
engineer of Spencer Thermostat Divi- 
sion of Metals and Controls Corp.; and 
Sulo Aijala, machine designer of Met- 
als and Controls Corp.—R. H. Kilbane 


Houston Holds 
Annual Executive Night 


On March 13, Houston chapter held 
its annual executive night attended by 
160. Guest speaker was Dr. H. Dayton 
Wilde, manager of research and de- 
velopment for Humble Oil and Re- 
fining Co., whose topic was “Creative 
Thinking.” New officers were installed 
by National Vice President Harold E. 
Collins and Irving H. Buck, member of 
the National Membership Committee 
for 1955-56, addressed the group on 
formation of a new chapter in the south- 


west. —W. H. Reifschneider 


June 1956 


CENTRAL PENNSYLVANIA—Either side of the long head table would have shown 
a distinguished group of guests at Central Pennsylvania’s executive night celebration. 
The right side of the speakers’ table shows from left: J. T. Roberston, president, York 
Corrugating Co.; R. E. Long, works manager, Hardinge Co.; H. Walker, general 
manager, Bendix Aviation Corp.; Captain K. J. Biederman, commanding officer, U. S. 
Naval Ordnance Plant; Rev. Gordon Folkemer, president, York Ministerial Associa- 
tion; Don B. Spatz, chairman of Central Pennsylvania chapter; David Shrom, past 
chairman and member of the National Public Relations Committee; and ASTE 
President for 1955-56, Harry B. Osborn, Jr. 


CHICAGO—Leading chapter activities for the coming year will be, from left: Ben A. 
Fleury, third vice chairman; Harry E. Egan, first vice chairman; Richard Miller, 
chairman; O. J. Onken, who is receiving the past chairman’s pin from 1956-57 Na- 
tional President Howard C. McMillen; Richard C. Berliner, second vice chairman; 
Louis Vargo, treasurer; and Clarence Carter, secretary.—L. B. Klemme 


TRI-CITIES—New chapter leaders, from left, are: Bob Larson, treasurer; James B. 
Rosborough, secretary; Maurice J. Ullman, retiring chairman; Rayburn M. Knabe, 
chairman; Albert Vande Walle, second vice chairman; and Dan J. McKeon, first vice 
chairman. B. D. Witemeyer, manager of the Fixed Gage and Inspection Room 
Instruments Div. of Sheffield Corp., spoke on the five echelons of gaging accuracy. 
Technical speaker for April was Malcolm Judkins, manager of New Products Div., 
Firth-Sterling, Inc. Joe Klancink was awarded the service pin for his work as 
membership chairman.—Don Shewry 
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NOW---V-R Toolholders Replace 
Nearly Every Standard Brazed Tool 


Standard Carbide Tipped Comparable Standard Toolholder 
Brazed Tool with Carbide Throw-Away Insert 


.--You Can Save 10% to 200% on 
90% of Your Machining Operations 


No Grinding when you use V-R toolholders and throw- 
away inserts! 


Less Downtime because you do not have to reposition 
the toolholder when you change or index inserts! 


Less Carbide Inventory because you get six or eight 
cutting edges per insert at pennies per edge with neg- 
ative rake toolholders! 


Lower Carbide Cost because you eliminate carbide 
waste. You can consume up to 90% of a long insert 
with a V-R toolholder, nearly twice as much as with 
any other! 


Faster Tool Changes because one main screw controls 
clamping of the insert—nothing to fall out or require 
readjustment! 


Long-Life Chipbreakers. V-R chipbreaker plates are 
made of a special cast alloy (not steel), chosen for its 
exceptional wear and shock resistance characteristics. 


ASK FOR NEW TOOLHOLDER CATALOG 


tive and i 
V-R carbide 
round 
throw-awa ths. Call your 
V-R Representative or Distributor, 
or write Vascoloy-Ramet today. 


MANUFACTURERS OF: ; 
CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


882 Market Street © Waukegan, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-138 The Tool Engineer 


vase? 
Angle Turning ing and facing as well as plunge 
TDTR-TOTL turning are available, 
€ ‘ 
° 
45° Lead Angle Turning trpR-trPL 
Straight Facin 
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| 
7 tent Angie Fodag 
| Vascoloy-Ramet Corporation 
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SPECIAL VACUUM-MELTING SETUP 
SPURS EXPERIMENTAL AND ROUTINE WORK 


Alloy experimentation and produc- 
tion will receive impetus as a result of 
the new vacuum-melting installation 
and metallurgical-chemical laboratory 
which are part of the expanded facili- 
ties just opened at Cannon-Muskegon 
Corp. 

The specially engineered vacuum 
furnace is basically a tank 6 ft in di- 
ameter and 7 ft long surrounding an 
induction furnace which rests on sup- 
port trunnions. A water jacket around 
the tank prevents overheating. 

Also inside the tank, in front of the 
furnace, is a mold table 3 ft in diam- 


eter. The table can be rotated from 
outside the tank to bring the molds 
into position for pouring or for cen- 
trifugal casting while still under 
vacuum. Sight ports permit: operator 
to oversee melting and pouring opera- 
tions. 

In making a heat, the furnace is 
charged and molds are positioned. The 
tank is closed and evacuated to re- 
quired pressure before power is turned 
on. Additions may be made and tem- 
peratures checked during melting 
through a vacuum lock arrangement. 
The heat is poured under 10 microns 


The circular turntable (upon which the operator is standing) is designed to hold 


a ber of 


Ids for each heat. The table permits bringing individual molds 


beneath the furnace pouring lip, or can be used in centrifugal casting. 


pressure. The furnace, at present, is 
equipped for pouring 200-lb heats and 
is intended for production of iron, 
nickel and cobalt-base alloys up to 
temperatures of 3000 F. 

Provisions for preheating or cooling 
molds under vacuum are designed into 
the unit. Two 10-in. booster pumps, 
backed up in normal operation by two 
mechanical pumps, make up the vac- 
uum system. Three thermocouple gages 
and an ionization gage continuously 
indicate pressure at different points in 
the system. 

Power of 220 amp, 440 volts for melt- 
ing comes from a 100-kw water-cooled 
motor generator. 

Of prime interest to industry is the 
general availability of this vacuum- 
melting equipment for either produc- 
tion or experimental purposes. The 
facilities are offered for making cast 
bars 1% to 6 in. in diameter cut to size 
for remelting; for development work 
on vacuum castings; or for producing 
cast ingots and billets up to individual 
weights of about 250 lb for processing 
by rolling, forging, extruding or ma- 
chining. 


MODERN MOTOR FACTORY 
GOES INTO PRODUCTION 


Electric induction motors in the 74% 
to 30-hp range are being produced on a 
mass production basis at the new Gen- 
eral Electric plant in Schenectady, 
N. Y. By making extensive use of 
pushbutton controls to machine, assem- 
ble and test the Tri-Clad 55 motors 
made on the line, the number of major 
hand operations formerly involved in 
manufacture has been reduced to two. 
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Typical of mechanized features of 
the plant is the battery of automatically 
operated punch presses located at the 
beginning of each production line. 
Punching operations are automatic, in- 
cluding feed of sheet steel into the 
punching, conveying of the 
punchings from one press to another 
by magnetized belts and automatic 
removal of metal scrap. 

Through use of such methods, pro- 
duction time has been reduced from 
two weeks to three 8-hour shifts for 
the same output. 

Motor parts progress toward final 
assembly and testing along roller type 
conveyors, with an overhead suspension 
system used as needed for handling of 
materials and for operations such as 
moving wound stators through an auto- 
matic dip-and-bake processing. 


presses, 


IT’S A REAL PRODUCTION BOOSTER. 
It will reduce, to a minimum, the downtime 
for re-loading coil stock. It can be loaded, 
without interfering with production, when- 
ever your cranes are not busy. 


IT’S OF RUGGED CONSTRUCTION. 


Its rugged construction will 
operating life. 


insure long 
It's mounted on rails to 
permit lateral movement. And, its compact 
design eliminates the necessity of a pit. 


IT’S EASY, PUSH-BUTTON LOADING. 


The coil is elevated to obtain core align- 
ment; and then, it is transferred, laterally, 
on to the arms of the centering reel. The 
complete movement of the coil—both 
lateral and vertical—is by electrical power, 
and, is push-button controlled. 


MODELS FOR MULTIPLE COILS, TOO. 


Model shown is for loading a single coil. 
We can build to your specifications, to 
handle coil weights up to 40,000 pounds. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-140 


End shields are machined at multiple 
stations. 


Two production lines for standard 
motors flank a third line for production 
of special motors. The “special” line 
draws its standard components from 
the other two lines, thus expediting its 
production of the special units which 
still remain basically hand-produced 
motors. 


OVERHEAD OVEN 
PROVES SAVING 


An overhead infrared over has proved 
an economical installation for Westing- 


house’s Columbus, Ohio plant. Because 
of the elevated oven, the company has 
been able to cut costs as well as save 
work space during painting and drying 
of its refrigerator and washer parts. 
Drying to a nontacky finish for stack- 
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ing takes only 15 minutes. 

An overhead conveyor transports 
parts through a painting booth and up 
through the 22-ft oven at a speed of 
360 hooks per minute. From 10,000 to 
12,000 back-plate condensers, plus the 
same number of miscellaneous small 
parts, are processed by the oven during 
the average 5-day week. 

The oven unit, made by Fostoria 
Pressed Steel, operates at 56 kw, using 
336 Westinghouse R40 250-watt infra- 
red lamps to maintain a temperature 


of 110-115 F. 


AUTOMATIC BUFFING 
FOR PROBLEM CASTINGS 


Complicated castings are being buffed 
automatically by means of an ingenious 
setup at Black & Decker Mfg. Co. 
Specific piece involved is an electric 
saw housing 5 in. in diameter, and 614 
in. long, including most of the saw 
handle. Because of numerous projec- 
tions, it was at first considered impos- 
sible to buff by automatic methods. 

Engineers solved the problem with 
a specially designed machine, utilizing 
a series of ventilated buffing wheels 
made up of sections of ventilated buff 
supplied by Hanson-Van Winkle-Mun- 
ning. The buffs have a ruffle construc- 
tion which circulates air through the 
buff as it turns, dissipating heat quickly. 
The casting, on a turntable, is passed 
under the series of buffing wheels. A 
spring-balanced spindle holds the buff- 
ing wheel, permitting it to ride the 
casting beneath it. A ratchet mecha- 
nism above the buff automatically feeds 
buffing composition to the wheel. By 
repositioning the casting several times 
during the buffing process, wheels, 
which are set at different angles and 
positions, hit all surfaces. 


PROCESS GIVES STEEL 
PERMANENT MARKING 


A successful process has been de- 
veloped for permanently coating and 
integrally-marking the surface of stain- 
less steel. A photo-chemical technique, 
it produces a hard, highly ductile, non- 
crystalline structure which is resistant 
to chemical and physical damage. Be- 
cause the process alters chemical com- 
position of the steel, markings and 
coating are an integral part of the 
metal and have a permanence equal to 
it. According to engineers of Ateenate, 
Inc. who developed it, the technique is 
effective on metals with a minimum 
chromium content of 11 percent. 

Not only will it mark stainless steel 


June 1956 


in jet black, but the process also will 
produce a coating with properties that 
increase strength of the metal, provide 
a smoother surface and reduce friction 
and heat. It may also be found to de- 
crease incidence of metal fatigue. Coat- 
ings are impervious to heat up to 1700 
F and cannot chip, flake off or peel. 
Treated steel may be twisted, formed 
or bent on its own radius without 
damage. 

The process reproduces fine detail 
of complex designs. Lines as fine as 


0.001 can be readily obtained without 
distortion, while scales with 200 legible 
lines to the inch have been reproduced 
with a tolerance of 0.002 along a length 
of 17 in. Photographs can be repro- 
duced on the coated steel up to 150 
screen. Markings withstand tempera- 
tures of more than 1700 F in air down to 
—65F. 

Stainless steel sheets from 0.003 in. 
to plate gages as well as rounds and 
shapes takes the Ateenate process ef- 
fectively. 


The Mew Lodding Sel-Retracting Clamp 


Positive clamping . . . time saving . . . fastest and 


strongest. No need to pull clamp strap away; it 


comes back by itself. Alloy steel forging. Lodding 
Retracting Clamps are made in four sizes, four styles 
—hand knob, hand cam, nut and air operated. 


LODDING, INC. 


WORCESTER |, MASSACHUSETTS 


Factory Warehouses 


Precision Tool Sales 
417 E. Florence Ave. 
Los Angeles 3, Calif. 


Bagby Engineering Co. 
1047 Forest Ave. 
Evanston, Ill. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-141 
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Huge epoxy-built checking fixture 


tolerances 


Fitting a fuel cell in the B-52A is a tight squeeze. They're 
checked for size in this big—and highly accurate — plastic 
checking fixture. Its 249 check points match those on the 
plane with tolerance of +.004 in.! 

Such precision in a fixture so large reflects the dimen- 
sional stability in plastic tools made with glass cloth and 
compounds based on Baxextre Brand Epoxy Resins. These 
compounds are handled as liquids, are readily formed and 
cure at room temper rature, to an extreme hardness that per- 
mits precision machining. Finished tools are tough, lighter- 
in-weight, durable. As a result, manufacturers faced with 
fast model changes use these plastic materials to speed both 
tooling and production. 


Mold around which fuel cell is formed gives 
indication of tank’s size. Checking fixture is 
even larger, since it measures outside dimen- 


metalworking... 


Plastic checking fixture is a lam- 
ination of glass cloth layers with 
compounds based on BAKELITE 
Epoxy Resins. It was built by W. 
B. Whittington | Co., Los Angeles, 
Calif., using “Epocast” com- 
pounds formulated by Furane 
Plastics, Inc., Los Angeles 39, 


Calif. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation 30 East 42nd Street, New York 17, N. Y. 


The term Bake rre and the Trefoil Symbol are registered trade-marks of UCC 
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Hand Gun Welder 


This semiautomatic portable welder, 
the C-Omanual, designed for use with 
carbon dioxide to shield the arc, con- 
tains a lightweight hand gun, control 
unit and a special 600 amp d-c power 
source. The gun was designed without 
O-rings to avoid a major source of 
leaks. 

Characteristics of the unit include: 
automatic control of current which com- 
pensates for operators’ variations of arc 
length; deep penetration and high 
metal deposits with sound quality and 
high strength and ductility character- 
istics; visible arc which speeds spotting 
of the nozzle. No flux is needed with 
this process so there are no slag re- 
moval problems. Wire speeds range up 
to 600 ipm. 

Two-speed automatic head at the 


compact, portable control console al- 
lows the operator to get proper feeds 
for light or heavy wire by means of a 
selector switch. The console unit also 
contains a wire reel, feed and speed 
controls, easily traced electrical circuits 
and all gas and water connections. 
Welding Products Div., A. O. Smith 
Corp., Box 584, Milwaukee, Wis. 
T-6-1431 


Metallic Plastic 


Self-hardening plastic 
pound offers high impact strength and 
durability. It is easy to use and pre- 
pare. Pot life is controlled from 3 to 
90 minutes. The material, known as 
Formex #77, is available in both liquid 


metal com- 


and nonsagging putty form. When 
mixed with the catalyst supplied, it 
solidifies to granite hardness in min- 
utes and produced a fine grain surface 
which sands and machines like soft 
gray iron. It takes primer, lacquer or 
baked enamels. Expansion character- 
istics are compatible with material to 
which it adheres, and it can be drilled 
and tapped. Temperatures from 350 to 
—60 F have no effect on the subsiance. 
The material is waterproof and is im- 
pervious to gasoline, oil, acids, alkalies, 
solvents, and other chemicals. 

Formex #77 bonds permanently to 
metals, plastics, wood, ceramics, con- 
crete. It also cements aluminum to 
steel, plastic to glass, etc. Because it 
molds and holds to any shape, the ma- 
terial is useful for repair work. 

Travaco Laboratories, 233 Condor 
St., East Boston 28, Mass. T-6-1432 


Synchronous Induction 
Motor 


Combining the constant-speed char- 
acteristics of a synchronous machine 
with the strong mechanical construc- 
tion of an induction motor, the Synduc- 
tion motor has starting torque and cur- 
rent greater than those of an induction 
motor but less than those of reluctance 
motors. 

This motor starts as an induction 
motor with a high locked-rotor torque, 
accelerates and pulls into synchronism 
quickly, and runs as a synchronous 


motor. Because it has a high pull-out 


torque, this unit remains in synchronism 
regardless of load or line voltage fluctu- 
ations. 

The new motor operates over wide 
range of frequencies and speeds. Fre- 
quencies of 300 cps give speeds above 
10,000 rpm and some motors have been 
designed for frequencies as low as 10 
cps. The motor is available in ratings 
from 4% to 40 hp. Motor speed is di- 
rectly proportional to supply frequency 
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Which of These OLSEN 


Balancing Machines" 


Is Best for You? 


14 


Horizontal Static-Dynamic Balancing Machines. 


Elec6dyne 


Vertical Static Balancing 
Machines. Optional drill 
unit for rapid correction. 


Automatic 


Balancing Machines. 30 or 
more crankshafts per hour 
corrected to within 0.25 oz.-in. 


Vibrodyne 


.+.a@new concept in Vibration Anal- 
ysis and Correction. Fast, accurate 
“in-place” balancing. 

No matter what your requirements, there’s a Tinius Olsen 
Balancing Machine that will cut your balancing time and costs to 
an astonishing minimum. It will pay you to get the facts about 
the complete line of Olsen Elec@dyne Balancing Machines for 


high speed, low cost production line balancing. Write for 
Bulletin 49 today. 


For further information about the new Vibrodyne Vibration 
Analyzer and Balancer, send for Bulletin 53. 
TIMIUS OLSEN TESTING MACHINE CO. 

2110 Easton Road - Willow Grove, Pa, 
Testing & Balancing Machines 


FOR FURTHER INFORMATION, USE REARER SERVICE CARD; INDICATE A-6-144 


21 models for parts from 3 oz. to 5,000 Ibs. or more. 


and inversely proportional to the num- 
ber of poles. 

At present, these motors are being 
engineered for individual applications. 
Inquiries should include all electrical 
and mechanical characteristic informa- 
tion. 

Allis-Chalmers Mfg. Co., Norwood, 
Ohio. T-6-1441 


USE READER SERVICE CARD ON PAGE 
163 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Honing Unit 

Complete hydraulic system of the 
manually operated Model H.M. Hone- 
master assures constant stone pressure 
which is adjustable to the diameter of 
the piece and material being honed. 
Stone wear or stock removal causes no 
fall off of pressure. Constant cutting 


action is assured. The hydraulic system 
also operates the clutch and_ brake 
mechanism. 

The single control sizing dial indi- 
cator is set by honing the first piece to 
finish size. Thereafter it is only neces- 
sary to compensate for stone wear. 
This sizing dial indicates when the 
workpiece is coming to size. 

Spindle speed is infinitely variable 
from 100 to 900 rpm. The machine can 
be operated from either a foot or knee 
pedai. 

Superior Hone Corp., 
St., Elkhart, Ind. 


1612 Elreno 
T-6-1442 


Gear Comparator 


Parts in various sizes and shapes 
can be measured quickly and accurate- 
ly, even by unskilled personnel, on this 
flexible bench model comparator. It 
checks external or internal pitch di- 
ameter on splines and gears, lengths of 
parts, shoulder distances, center to 
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center, and OD and ID dimensions. The 
comparator may be set to operate in 
a vertical, angular or horizontal posi- 
tion. Range capacity is from 0 to 6 in. 

Area to be checked is held between 
two adjustable contact points. External 
or internal measurement is indicated on 
the easy-to-read dial. 

The comparator is simple in design 
and is interchangeable with tooling of 
other Jerpbak-Bayless comparators. 
Thus, the work can be checked on the 


machine with a portable hand model 
comparator and the tooling transferred 
to the bench model comparator for 
final inspection. 

Accessories for the bench model in- 
clude standard anvils: V-blocks, locat- 
ing fixtures and master setting gages. 
Ball, cone, flat and special form points 
are also available. 

Jerpbak-Bayless Co., Solon Rd., 
Solon, Ohio. T-6-1451 


Automatic Cutoff 


Electrocut, an automatic cutoff ma- 
chine, rapidly and economically cuts 
wire, tubing, etc. to predetermined 
lengths. It can be plugged into any 
115-volt, 60-cycle, single-phase outlet. 

The unit is capable of handling ma- 
terials up to %g-in. diameter and is 
easily adjusted to cut lengths from 34 
to 13 in. Repeat accuracy is + %¢ in. 
Greater accuracy can be obtained with 
slight modifications. 

Electrocut draws the material direct- 
ly from the spool and automatically 
cuts until the spool is empty, then shuts 
itself off. An operator is needed only 
for setup. 

Capacity is equivalent to %-in. di- 
ameter mild steel wire at rates ranging 
from 60 to 150 per minute, depending 
upon the length of the cutoff stroke. 
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A BETTER 
PRODUCTION METHOD 


Improved Lusol, an oil-free transparent water-soluble 
metalworking solution, has the highest heat removing capacity 
of all coolants, regardless of type. It keeps tools cooler so 
cutting edges last longer. It keeps work pieces cooler so 
closer tolerances can be maintained. In addition, the Lusol 
method keeps machines clean, eliminates odors, 

smoke and oily floors, and eliminates the basic causes of 
dermatitis. It all adds up to better production 

under better working conditions. That is worth investigating. 


CONCENTRATION TEST KIT 

With this pocket size Concentration 
Test Kit Lusol users can check the con- 
centration of the solution right at the 


machine. Only takes a minute or two. 


F.E. ANDERSON OIL COMPANY INC. 
BOX 213, PORTLAND, CONNECTICUT 
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Sensitive Precision 


DRILLING MACHINES 


Now! Ylew! 


NOW! Taylor HI-EFF offers you 
a new “C” Series Sensitive Preci- 
sion Drilling Machine priced con- 
siderably lower than the well- 
known “A” Series, yet contain- 
ing most of the quality features 
found in the “A” Series machines. 


Write for Bulletin 182. 


AUTOMATIC FEED 
NOW AVAILABLE 


Automatic Feed attachments for 
small hole drilling are now avail- 
able for all Taylor HI-EFF “A” 
Series and “C” Series machines. 
Easily Adaptable! 


TAYLOR DYNAMOMETER 
and MACHINE COMPANY 


DYNAMOMETERS @ BALANCING MACHINES 
DRILLING MACHINES 


6411 River Parkway, Dept. TE, Milwaukee 13, Wis. 


INTERNATIONAL DIVISION—-DUMMANN WORLD 
TRADE CO., Milwaukee 6, Wisconsin, U.S.A. 


INDICATE A-146-1 
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It can handle any spool where the 
pull required does not exceed 3 lb. 
It feeds the material in steps of 4, 8, 12 
or 24 fpm, depending upon the length 
being cut. 

Both cutting tool and die, through 
which the wire is fed, are removable 
for sharpening. 

Black & Webster, Inc., 445 Water- 
town St., Newton 58, Mass. T-6-1461 


USE READER SERVICE CARD ON PAGE 
163 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


NOBLE & 


STANTON 


JIG & FIXTURE 
COMPONENTS 


complete line—over 500 parts 
“FIXTURES IN A JIFFY”’ 
VF 


“T’? ANGLE PLATES 


Our “T” Angle Plates have many 
applications as milling fixtures, 
comperator stands or drill jigs. 
The addition of a few special 
ports make this a com- 
plete fixture at little 
cost. Normalized, pre- 
cision - machined cast- 
ings—7 standard sizes, 


Standard’s Box Jigs are made in either square or 


Electrical Controls 


Mark II Cypak static switching com- 
ponents, available for general industrial 
use in June, are designed to provide 
simplicity, low system cost, efficiency in 
space use and strength to withstand 
mechanical and environmental hazards. 

The new components are modular 
plug-in cartridges approximately 3 in. 
high, 2 in. wide and 2 in. deep. En- 
cased in a tough polyester resin and 
fitted with terminals on the upper and 
lower faces, the modules plug into a 
specially designed power channel. Bolts 


rectangular styles in 9 sizes. It will pay you to have 
them on hand in several sizes, 


MILL FIXTURE BASES 


Mill Fixture Bases are 
available in a variety 
of sizes. All are normal- 
ized and precision- 
machined, They are 
furnished with either 
standard keyways, or 
jig-bored holes for 
“Sure-Lock” Fixture 
Keys at no extra cost, 


“Sure-Lock” Fixture Keys 
shown in our catalog 


? WRITE FOR YOUR COPY 
FREECATALOG 


trating our pl 
line of top quality 
and fixture parts. ie 


AUTOMATION NOTE: Also Custom-Built Precision 
Parts for Automation Tooling. Ask us. 


STANDARD PARTS CO. 


1012 BROADWAY « BEDFORD, OHIO 


INDICATE A-6-146-2 
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are used to lock the modules into a 
compact, nearly solid assembly. When 
more than 15 modules are required for 
a system, additional channels can be 
mounted side by side or end to end. 
Numeral identification of each ter- 
minal and a logic diagram printed di- 
rectly on the module, further simplify 
assembly and maintenance. Phasing the 
module has been made simple; an ex- 
ternal color dot indicates how the unit 
should be positioned. To reverse its 
phase relationship, it is only necessary 
to remove the module, reverse it, and 
plug it in again. These contactless 
units are available with “and,” “not,” 
“or” and “memory” circuits. 
Westinghouse Electric Coz-p., 401 
Liberty Ave., Box 2278, Pittsburgh, Pa. 
T-6-1471 


Blast Cleaning Abrasive 


A blast cleaning abrasive, called 
Steeletts, is made of high-carbon elec- 
tric arc furnace steel, specially heat 
treated to provide the necessary tough- 
ness. Although it is in the same hard- 
ness range as chilled iron abrasives, it 
is free from brittle carbides, and parti- 
cles do not chip away upon impact. The 
grit shape endures for hundreds of 
cycles without sharp edges caused by 
fracturing. Lack of these cutting edges 
reduces blast claning machine wear and 
maintenance. 

Steeletts grit provides a deep etch on 
metallic surfaces for bonding, and gives 
a luster to nonferrous work by exposing 
virgin metal and giving it a matte type 
surface. It also is useful for descaling 
alloy forgings and heat-treated work, or 
for etching steel mill rolls. 

Seven sizes are available, ranging 
from G-16 down to G-120, all screened 
to SAE size specifications. 

Wheelabrator Corp., 1282 S. Byrkit 
St., Mishawaka, Ind. T-6-1472 


Snagging Grinder 


This twin motor, double-end infinite- 
ly variable-speed snagging grinder 
serves as a dual machine. Each side is 
independent, and each wheel operates 
at its own speed, regardless of wheel 
diameter. One of the wheels may re- 


main stationary while the other wheel 
is operating. 

The unit is available in three sizes: 
two 744-hpj or two 10-hp motors for 24 
in. diameter wheels; and two 10-hp 
motors for 30 in. diameter wheels. 

A safety interlock maintains 9000 
sfpm throughout wheel life. Speed 
change may be made without tools 
while the grinder is running. 

Foundry Grinder Div., The Standard 
Electrical Tool Co., 2499 River Rd., 
Cincinnati 4, Ohio. T-6-1473 


Centralized Lubricator 


A finely divided air-borne oil fog can 
be uniformly distributed automatically 
through complex piping systems to 
multiple lubrication points with this 
Micro-Fog 33AF-16 Lubro-Control unit. 
A single unit can completely lubricate 
up to 1000 bearing-inches. 

Switches provide an automatic 
alarm or safety control when air pres- 
sure fails, when excessive pressure de- 
velops in the oil reservoir, or when the 


page of producti 


Even when labor was cheap and tools were costly, it was the best 
tooled shops that prospered. Now with wages higher and the work days 
shorter, it becomes imperative that every worker be supplied with every tool 
that will increase his hourly production. 


See that each lathe, planer and shaper operator has the correct 
ARMSTRONG TOOL HOLDERS for each operation he performs. 
each machine with its full complement of ARMSTRONG Setting-up Tools. 
Use better balanced, handier ARMSTRONG WRENCHES on machines and 
oad lines. Specify ARMSTRONG Drop Forged “C’’ Clamps and Lathe 
Dogs . . . Today, only quality tools can be truly economical. 


Write for an ae Catalog. It has page after 


Equip 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
5257 W. Armtsrong Ave., Chicago 30, U. S. A. 


ing, cost-cutting tools. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-147 
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oil supply needs replenishing. 

The complete unit, which measures 
12 by 11 by 9 in. contains all neces- 
sary controls plus a 2-gal. oil reservoir 
—enough oil for 12 hours lubrication 
at maximum output. 

Air pressure is regulated to provide 
the most efficient lubrication. A sole- 
noid valve coordinates operation of the 
lubricator with starting and stopping 
of the machine. 

C. A. Norgren Co., 3400 So. Elati 
St., Englewood, Colo. T-6-1481 


Dividing Collet Head 


Fast, accurate indexing for milling, 
machining and grinding of parts is as- 
sured with the redesigned Model C-404 
precision universal dividing collet head. 
It utilizes interchangeable index plates 
available in a range of 2 to 36 spaces. 

Constructed of hi-tensile semisteel, 
the tool swivels 360-deg on base and 


elevates 0 to 90-deg with 1/20 vernier 


scale. Concentricity of collet sleeve 
bore is 0.0002 in., the tool utilizing 
standard 5C collet with 1l-in. capacity. 

Accessories include a radius wheel 
dressing attachment, angle wheel dress- 
ing attachment, quick action collet 
closer and chuck adapter. 

Kuma Tool Co., Div. of Production 
Tool Corp., 4712 S. Kenwood Ave., Chi- 
eago 15, Ill. T-6-1482 
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Flush Pin Gage 


An adjustable 
flush pin gage 
may be set to 
measure the depth 
of a wide range of 
machined holes 
within an accu- 


racy of 0.0001. In effect, it is multi- 
immediately 
adaptable to a broad variety of pro- 


purpose because it is 


duction dimensions. 


The gage is honed, hardened and 


normalized tool steel. It is 


three pieces for easy and quick adjust- 
Assembled, it resembles any 


ment. 
other flush pin gage. 

Size Control Co., 2500 W. 
ton Blvd., Chicago 12, Ill. 


Pneumatic Slide Feed 


Small, lightweight air operated slide 
feed with open throat, for fast, auto- 
matic feeding on smal) punch presses 
can be easily moved from press to press 
or may be left mounted on die sets and 
conveniently stored. This unit does not 
incorporate a spring-fed feed and cam 
cut-outs are unnecessary. 

It operates on shop air lines with 50 
to 100 psi and takes material up to a 
maximum thickness of %¢ in. and to 
maximum widths of 6 in. in lighter 
gages. Maximum feed length is 3 in. 
operating at 200 strokes per minute, 
while with shorter feed lengths speeds 
are correspondingly higher. 

Simple to set up and accurate in 
operation, the unit requires only one 


made in 


Washing- 
T-6-1483 
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OPERATIONS 


PARTS /WOUR 


, intricate production giant is also a triumph in metal- 
working flexibility. Designed for a leading appliance manufacturer, 
the MORRIS Model 334-S High Production Machine processes 
one-cylinder or two-cylinder housings at the rate of one every 
30 seconds 
Yet there’s no model change-over problem! The MORRIS com- 
pletely automatic “special” machine uses a MORRIS basic 
center column machine equipped with an 84” dia. table, an 
18-station automatic hydraulic index, and MORRIS Unit-Type 
Machine Tools. 

A total of 47 spindles, mounted on three 8-inch way type units, 
six No. 2 CAM-MATIC Drill Units and eight AIR-OIL-MATIC 
Drill Units, are used to mill, drill, counterbore, spot face, bore, 
ream and tap housings. 


The result . . . a “special” machine at a fraction of the usual 
special machine cost . . . accurate, flexible, fast! 


Investigate the production-boosting and cost-saving advantages 
of MORRIS Unit-Type High Production Machine Tools, 


WRITE TODAY for detailed literature, or outline your pro- 
duction problem for analysis by MORRIS engineers. 
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screw adjustment. While it operates 
off the press crankshaft, length of the 
press stroke does not affect feed length. 
Among advantages of the unit is the 
feed finger which has an unusually 
large stock gripping surface yet leaves 
material unmarked. The rear gripping 
unit has a locking action that prevents 
over riding and buckling of stock. 
Cooper Weymouth, Inc., 277- Noble 
Ave., Bridgeport 8, Conn. T-6-1491 


Chip Breaker Grinder 


The medium duty CM-6W chip break- 
er grinder serves a dual purpose be- 
cause it can be used as a single-end 
chip breaker grinder, or as a combina- 
tion chip breaker and finishing grinder. 


TOAD 1 PART 

MILL 1 SURFACE 

FINISH MILL 1 SURFACE 
DRILL AND BURR 1! HOLE 
ORILL AND COUNTERBORE 4 HOLES 
DRILL 4 HOLES 

DRILL AND BURR 1 HOLE 
DRILL 2 HOLES 

BURR 2 HOLES 

REAM 1 HOLE 

SPOT FACE 3 PLACES 
DRILL ANDO BURR | HOLE 
DRILL 1 HOLE 


MILL .250 RADIUS 
REAM 1 HOLE: BURR 1 HOLE 
BURR .250 MILLED RADIUS 


MILL 1 SURFACE 
DRILL AND BURR 4 HOLES 
REAM 1 HOLE 


- The angular operation at Station 9 
] as utilizes those two stations as well 
1 HOLE 
| DRILL FOR REAMING 
ROUGH BORE CYLINDER DIAMETER 
| -SEMIL-FINISH BORE AND CHAMFER 
CYLINDER DIAMETER 
] ane TAP 4 HOLES 
v FINISH BORE CYLINDER DIAMETER 
] BOTTOM OF BORE 
WITH RECESSING TOOL 
| anv TAP 5 HOLES 
a8 Station 18 is reserved for additional 
l operations tor tuture part changes. 
H—Horizontal 
: 
A—Angular 


THE MORRIS MACHINE TOOL CO. 
950 HARRIET STREET 
CINCINNATI 3, OHIO 
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EASY ACCESS T@ ALL TOOLS... result of 
center column ¢onStruction and mounting 
of horizontal unit$on pedestals. 


EXPANDING ARGOR . . . ulilized by fixtures 


to locate part with respett to previous rough: 
ing opegation. 


turn stroke to @liminat® return stroke tool 


mark. 


FINISH MILLING CUTTE®@.. . raises on re- 


The unit has a self-contained pump and 
tank unit with special no-splash guard- 
ing. A flood of coolant permits continu- 
ous cool cutting, increases diamond 
wheel life and avoids dust problems. 

Model CM-6W has a %-hp built-in 
drive motor. It accommodates 6-in. di- 
ameter chip breaker wheels and, with 
cup wheel arrangement, uses a 6-in. 
diameter cup wheel. Four swivel ad- 
justments of the any-angle vise on the 
chip breaker end provide all angular 
settings for tools up to 24% in. Head 
raising and lowering adjustments are 
accurately measured by a micrometer 
dial calibrated to 0.001 in. Cross slide, 
with micrometer screw and dial cali- 
brated to 0.001 in., moves on dovetail 
ways with adjustable gib. Carriage 
slides have protecting guards, and car- 
riage reciprocating lever is adjustable 
for strokes up to 7 in. A brake lever on 
the unit assures quick spindle stopping. 
Tilting worktable on cup wheel end ad- 
justs from 30 deg above to 30 deg below 
horizontal. 

Hammond Machinery Builders, Inc., 
1661 Douglas Ave., Kalamazoo, Mich. 
T-6-1492 


USE READER SERVICE CARD ON PAGE 
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Automatic Control 
for Power Presses 


Trippit, an electric combination mas- 
ter control for power press, shear and 
brake operation is designed to increase 
production, avoid rejects and lessen 
down time caused by jamming or die 
damage. The unit provides an auto- 
matic control, reducing operator fatigue 
while providing him with greater safety. 

For hand-fed and secondary opera- 
tions, the piece part trips the press 
automatically. The press will not op- 
erate until the piece is properly and 
accurately nested. A second stroke can- 
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not be obtained until the piece is re- 
moved and another blank inserted. Gag- 
ing is automatic, and the point of oper- 
ation can be completely guarded. 

With power shears, pedals are un- 
necessary. Shearing starts automatically 
as soon as the material is squared 
against the stops. On fully automatic 


setups, when the master control is set 
to repeat, the press will stop auto- 
matically when jamming occurs or 
when the end of the strip or coil is 


THE MOST 


VERSATILE 


ROL-DI-FEED! 
075 


+ 


Unique open side design permits 
feeding ribbon materials as well 
as almost unlimited width stocks. 
Never before a feed so rugged, yet 
so precise, so gentle! A Dickerman 
Rol-Di-Feed is not only your best 
bet, it's your only bet for VERSA- 
TILITY, high production at low, 
low cost. 


Send today for liter- 

ature on Dickerman 

Feeds—to speed pro- 

duction, make money! 
H. E. DICKERMAN MFG. CO. 

324-204 Albany Street ¢ Springfield, Mass. 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-150 
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reached. There is also a provision for 
automatic shut-off of the press after a 
preset count. 

Two-hand safety trips require simul- 
taneous use of both hands. Actuated by 
finger-tip pressure, these are fail-safe 
trips. With the Trippit electric foot 
pedal too, only a slight operating pres- 
sure is necessary. 

Both 110 and 12-volt counters are 
available. Operations can be counted 
or unit will shut down after preset 
count. The 12-volt counter socket can 
be connected to a centralized counter 
panel for supervisory purposes. There 
is also provision for photoelectric oper- 
ation, press overload protection and 
operation of auxiliary equipment such 
as slide feeds, etc. 

General Automation Corp., 65 S. 
Broadway, Yonkers, N. Y. T-6-1501 


Dial Snap Gage 


A new Rotable cam dial snap gage 
features a special locking device which 
permits adjustable anvil to travel 1 in. 
without losing its parallel. The adjust- 
able anvil is locked on both outer ends 
of the bearing surfaces simultaneously. 
The quick-setting locking mechanism 


can be operated without the use of 
wrenches. 

Nilsson Gage Co., Inc., 255 Mansion 
St., Poughkeepsie, N. Y., or 3842 W. 
Eleven Mile Rd., Berkley, Mich. 

T-6-1502 


High Production Reamer 


Designed for high-production opera- 
tions, this reamer has alternate right 
and left-hand spiral cutting edges. Re- 
sult is a double cutting action as each 
cutting edge is preceded and followed 
by an edge that cuts at a different angle 
to the axis of the hole being reamed. 
The double spiral design is calculated 
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200. 
Feeds thin fibre, acetate 
or metal with speed, 
precision and economy ! 
| 
| 
up to 3/16” thick = 
and up fo 
per linear foot 
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to prevent chattering while helping re- 
lieve strains imposed upon the reamer. 
Theoretically, there is less dulling of 
the cutting edges with high quality 
productions. 

The tools, identified as Hercules Al- 
tereut chucking reamers are available 
in both high-speed steel and carbide, 
in straight and taper shanks. Sizes 
range from 14 to 11% in. diameter. 

Whitman & Barnes, 40600 Plymouth 
Rd., Plymouth, Mich. T-6-1511 


USE READER SERVICE CARD ON PAGE 
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Elevating Tables 


The “35” and “50-6,” with 3500 and 
5000-lb lift capacities respectively, are 
portable elevating tables. Both are 
6-wheel models, having two 12-in. roller- 
bearing wheels and four 6-in. roller- 
bearing casters. This wheel arrange- 
ment reduces the manual effort re- 
quired to push a loaded table, and 
P facilitates turning in cramped places. 

The lift mechanism is operated at the 
side for convenience when the table is 


loaded with long, overhanging sheets, 
bars, etc. A small-tool tray is welded 
to the top surface of the bottom plate 
for added convenience. 

Accessories for these Portelevators 
include an oversize, easily installed, 
demountable top plate which adds 22 
in. to the standard top plate length, 
and a long roller-conveyor top which 
also adds 22 in. to the standard top 
plate length. 

The Hamilton Tool Co., Hamilton, 


in the 


toolroom... 


For tough jobs 


These accurate, powerful chucks 
are made in several models for 
medium and heavy-duty work. 
Their sizes range from 414” to 36”. 
ae All have semi-steel or steel 
bodies; all other parts are heat- 


treated alloy steel. Jaws are 


solid reversible or two-piece with reversible tops for 


internal or external gripping. The body surrounds 60% of 
each operating screw, ensuring proper alignment and long life. 


Write Skinner or your 


Skinner distributor for folder. 


THE CREST OF QUALITY (S) 


™ SKINNER 


CHUCK COMPANY 


212 Edgewood Ave., New Britain, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-151-1 
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SYVTROW 


PARTS FEEDERS 


will 
increase 
capacities 
of 
Indexing Tables 
placing devices 
speed marking 
dies 
etc. 


Positive, finger-tip control 
of feeding rates plus ability to 


handle small parts of nearly any material or shape en- 
ables Syntron Parts Feeders to cut production costs and 
increase capacities of countless automatic processing 


installations. 


Electromagnetic—no mechanical wearing 


parts—easy to install. 
Send today for Complete Catalogue Data—F REE 


SYNTRON COMPANY 


340 Lexington Ave. 


Homer City, Pa. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-151-2 
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Precision Lathe 


Spindle speeds can be changed in- 
stantly on the Hardinge DV59 high- 
speed precision lathe by pressing either 
the “faster” button or the “slower” 
button until a desired speed between 
230 and 3500 rpm is reached. 

Speed changes are power operated 
from a control box over the headstock. 
The speed indicator shows exact speed 
at all A ball-bearing, lever- 
operated collet closer assures fast, easy 
and positive collet gripping. Collet 
tension is adjustable throughout the 
full range of light to heavy holding 
power, without the use of tools. 


times. 


Controls standard 


machining no other 


When connected the Tracer Control 
Duplimatic does not interfere with con- 
ventional use of the machine tool. Push 
a button to disengage. Push another 
to re-engage. 


machine tools for contour 


tracer device can perform 


Write for catalog. 


TRACER CONTROL CO. 


Manufacturers of Duplim 


| 595 ©: Ton Mile Rd., Hazel Park, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-152 


Collet capacity is 1%¢ in. Due to the 
simplicity of operation, relatively un- 
skilled operators can use the lathe to 
produce parts to close limits without 
expensive tooling. 

Hardinge Bros., Inc., Elmira, N. Y. 
T-6-1521 
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Paste Solder 


Solder in paste form, made of tin 
lead solder combined with an active 
flux, can be applied with a brush or 
any standard applicator, then heated 
with a soldering iron, torch or in a 
production line oven. When heated, 
the new Swif Solder 50-50 cleans, tins 
and solders in one operation, and re- 
quires only wiping with a damp cloth 
to complete the job. Resultant joint 
is as strong as those made by conven- 
tional methods. 

Hercules Chemical Co., 416 Broad- 
way, New York 13, N. Y. T-6-1522 


Multiple-Spindle Head 


As many as 8 holes can be tapped 
or drilled on any tapping and drilling 
machine with the Ettco-Emrick Model 
800 adjustable multiple-spindle head. 
Flexible shafts drive the spindles to 
permit a wide range of hole patterns 
with a smaller drive to spindle distance 
than possible with conventional units. 
The flexible shafts will operate at high 
speeds without vibration or danger of 
unraveling. 

Spindle adjusting arms which may 
be moved while the unit is operating 
assure accurate positioning of the spin- 
dles. Jig-bored templates may replace 
the adjusting arms where a_ fixed- 
center setup is desired. Individual 
shafts, spindles and adjusting arms are 
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removable as integral units when fewer 
than 8 spindles are used. The head 
can be used horizontally or vertically 
for both tapping and drilling. Conver- 
sion from drilling to tapping requires 
only the addition of a standard tapping 
face plate and the replacement of drill 
collets with interchangeable floating 
tap collets. A 1:1 drive ratio permits 
the unit to be used for leadscrew tap- 
ping. 

Capacity of the unit is %¢-in. drills 
and taps in aluminum. Maximum bolt 
circle is 8.812 in. Minimum center dis- 
tance between spindles is 5% in. 

Ettee Tool Co., Inc., 594 Johnson 
Ave., Brooklyn 37, N. Y. T-6-1531 


Collet Fixture 


An air-operated 
collet fixture has 
been developed to 
simplify second- 
ary operation 
work on parts that 
can be chucked in 
a standard 5-C, 
l-in. diam maximum capacity collet. 
Larger diameter step collets can be 
used for special applications. Known 
as Air-Pal, the collet provides positive 
two-way power and has a 750-lb pull 
at 100-psi air pressure. A precision- 
built fixture, it is made of lightweight 
materials and noncorrosive interior con- 
struction. The 4-lb unit measures 31% 
in. high, 4 in. wide and 61% in. long. 

The Beckett-Harcum Co., Wilming- 
ton, Ohio. T-6-1522 


Cutoff Machine 


Cutoff machine may be used with 
dry-cutting abrasive wheels, high-speed 
saws or conventional wood-cutting 
blades. This new machine takes abra- 
sive wheels and saw blades up to 12-in. 
diameter. 

The machine cuts true and clean, 
eliminating need for many finishing 
operations. 

An air-feed attachment for repeated 
production operations is available. 
This pneumatic device requires no 
electrical connections and can be in- 
stalled without machining. This air- 
feed attachment can be used in con- 
nection with other automatic stock 
feed, or hand feed. 

An automatic spray coolant system 
which supplies coolant to the blade 
while cutting is also available. With 
this system coolant is applied only 
during the actual cutting. A similar 
coolant system, using a_ recirculating 
pump, also is available. 

The heavy cast-iron table comes 
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drilled so that the head may be 
mounted at 45 degrees for mitering; 
the table may also be drilled and 
tapped for any desired work-holding 
devices. 
Walker-Turner, Inc., Plainfield, N. J. 
T-6-1523 


Dial Indicator 


Antimagnetic dial indicator that will 
give accuracy readings to within 
0.00001 in. has been added to the 
Petz-Emery line. It is graduated in 
0.00005 in. over a measuring range 
of 0.002 in. Bezel size is 214 in. 
Unusually simple construction and 


NEW 


ND Conventional 


END MILLS 


Our END MILLS have an entirely new and 
advanced flute design with an uninterrupted 
contour and hook from one flute to the next. 
Flutes ground from solid hardened blanks 
with mirror finish allow a smooth flow of chips. 
Identical flutes as to dimensions and contour 
give a perfect distribution of cutting load. 
The form relieved land provides much 
greater strength to the cutting edge. 


with 


RESULTS: longer tool life, finer finishes, 


ond lower production costs. 


COPYRIGHT 
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"We BID on jobs and GET THEM 
punching and notching | 
jobs” we couldn't touch before! 


... thanks to our new 


WALES FABRICATOR 


“Now we bid on most every sheet metal job 
that comes our way. Trouble with our pre- 
vious bids was that our estimators, all top men, 
3 figured jobs on a past performance basis . . . 
until we found the answer to increased production. 


“WALES FABRICATORS for our punching and | 
% notching . . . yes, and nibbling too. 165 strokes a | 
minute ! Shaped and round holes are quick to set 
up and easy to change. Now we can set up about | 
four times faster than before. Punch assemblies are | 
switched over in minutes and no templets are needed. | 


‘ Work right from prints or operation sheets. 

eg “We lose mighty few bid jobs these days . . . make 
ss money on them too, against sharp competition.” 

: NEW EASY PAYMENT PLAN 

a Small down payment and your EXTRA PROFITS will 
a handle the 6 sm in convenient monthly payments. Take 
4 several years to pay if you wish. 

¥ SEND FOR 


BULLETIN NO.12E 


Pictures and descrip- 
tions that will give you 
a better idea of the additional 

work you can handle with the 
WALES FABRICATOR. 


4 We'll 

DEMONSTRATE 
at your door! 
Our Mobile Truck Unit will 
be available to bring the 
WALES FABRICATOR 
and other WALES 
equipment to your 
door . . . See it in 
action . . . No 
obligation. 


"the Wales-Way is the PLUS-PROFIT way” 
345 PAYNE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-154 


fully jeweled shockproof movements 
are responsible for the indicator’s pre- 
cise action. Jewels cannot be damaged 
and the entire internal mechanism is 
virtually indestructible. Nonglare bezels 
are available in black or other colors. 
Decimal graduations in black are on 
glarefree aluminum white dials. 
Petz-Emery Inc., Pleasant Valley, 
T-6-1541 
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One-Ton Press 


Versatility and simplicity of opera- 
tion have been designed into this one- 
ton Multipress. 

It features duplication of ram pres- 
sure on every stroke, offers precision 
ram alignment, has unusually fast cycle 
time, is simple to set up, provides 
ample daylight to adapt tooling and has 
interlocked manual controls which pre- 
vent accidental tripping of ram. 

The new Multipress operates on a 
110-v, 60-cycle single-phase circuit. It 
can be wired for operation on 220-v 
single-phase. The entire press unit is 
completely self-contained for easy in- 
stallation, simple operation and main- 
tenance. 
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The hydraulic system is a_ single 
power unit that can be replaced in a 
few minutes. No special hydraulic skills 
are needed to maintain and operate 
this press. 

This press, with ram pressure of 500 
to 2000 Ib, is electrically controlled. It 
is designed to be operated individually 
or in a production line, with a dial 
table, power-screw feed hopper, stock 
feed, ete. 

Ram of the press, with a diameter of 
1.1245 in., has a stroke of 3 in. 

Denison Engineering Co., Columbus, 


Ohio. T-6-1551 


Ceramic Tool 


Low cost cutting material, of a hard- 
ness calculated to be between sapphire 
and diamond, may be used at all speeds 
and feeds. Called Sintox, it is used 
primarily with a mechanical holder to 
minimize tool change time. The tool 
can be used for heavy and light cuts 
down to 0.00025 in. within a broad 
range of feeds and speeds. 

The ceramic, which has a base of 
nonstrategic aluminum oxide, offers an 
unusually long life, without regrinding. 
Should the application require brazing 
on a holder, Lodge Plug Co. of Coven- 
try, England has developed a process 
whereby Sintox can be metallized for 


fixing. 
Sintox Corp. of America, Allentown, 
Pa. T-6-1552 


Storage Hopper Feeder 


Automatic storage feed hopper has 
been developed for large heavy parts 
and bar shapes that may range up to 
3 in. sq. cross section with lengths to 
16 in. Hopper capacity is 35 cubic ft 
or 15,000 lb. This hopper feed will 


designed to operate most efficiently 
at one specified air pressure. Pressures 
in excess of this specified pressure 
result in greater wear, more down- 
time, higher maintenance cost and 
waste of air. You can select a Norgren 
Regulator that will provide the 
desired pressure at all times, holding 
it constant even though the line 


Trouble-Free Service... 


NORGREN 


AIR PRESSURE 


REGULATORS 


Accurate, Dependable 


There's a Norgren Regulator 
for Every Air Regulation Need. 


All air-operated equipment is 


Control of Air Pressure 


NEARLY 400 STANDARD MODELS 


pressure or rate of flow may vary. 


How Norgren Regulators Provide Accurate, 


1. PRECISION CONSTRUCTION 


Norgren Pressure Regulators are precision 
built throughout to provide accurate pressure 
regulation under the most rugged conditions. 


2. PRESSURE KEPT CONSTANT 


Norgren Pressure Regulators respond quickly 
to sudden demands for greater air volume with- 
out an excessive momentary pressure drop 


3. EFFICIENT OPERATION 


A baffle plate and siphon tube permits greater 
air flow with less pressure drop and protects 
the diaphragm against sudden pressure surges 
and chatter. 


4. LONG-WEARING DIAPHRAGM 


The diaphragm in Norgren Pressure es 
lators is made of oil-resistant synthetic rubber 
reinforced with nylon fabric. 


5. RELIEVING FEATURE 


The built-in relieving feature available on 
all models safeguards connected equipment 
against damage through pressure surges— 
permits downward adjustment of pressure 
without auxiliary “bleeding” of line 


6. EASY TO INSTALL 


Pipe connections are straight through for easy 
installation. In addition, most models can 
be completely dismantled without removing 
them from the air line. 


Without obligation, learn how Norgren Pressure Regulators 
can reduce costs in your plant. Call your nearby Norgren 
Representative listed in your telephone directory, or 
WRITE THE FACTORY FOR NEW NO. 700 CATALOG. 


3447 So. Elati St., Englewood, Colo. 


Wherever Air it Used in Industry 


NORGREN AIR PRESSURE _ 
REGULATORS, RELIEVING 


Relieving feature provides 
added protection against 
excessive pressure bui'd-up. 
Permits downward adjust- 
ment of pressure without 
“bleeding” of line. Maximum 
allowable primary pressure 
is 400 psi; adjustable de- 
livery pressure is 2 to 250 psi Pipe sizes— 
Ye" to 1” inclusive Series 2AX. 


_ NORGREN AIR PRESSURE 
REGULATORS, STANDARD 


Maximum allowable primary 
pressure is 400 psi; adjust- 
able delivery pressure is 2 
to 250 psi. Pipe sizes—%" 
to 1” inclusive. Series 2A. 


NORGREN AIR PRESSURE 
REGULATORS, PRECISION 


For precise control of air 
pressure in the range of 0 
to 2 cfm. Specially suited 
for use with air-controlled 
instruments. Maximum al- 
lowable primary pressure is 
400 psi; adjustable delivery 
pressure is 1 to 30 psi 
Relieving type. Pipe size— 
Series 11,400 


NORGREN AIR PRESSURE 
REGULATORS, PILOT-CONTROLLED 


A precisely controlled air 

cushion provides an extended 

he adjustable range, more 
nd accurate pressure 
regulation, 
increased 
capacity in 

cfm. Maximum 
allowable pri- 
mary pressure 

is 400 psi; adjustable a roe is 2 to 


120 psi. Pipe sizes—4", 1”. Series 20AA. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-155 
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Gucago Kiet MACHINE. co. 


9619 WEST JACKSON BOULEVARD 


FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; 


Semi-Tubular, 
Split and Shoulder 


You avoid machine down-time because 
every semi-tubular, full tubular, split, 
shoulder or special rivet is precision 
made and hand inspected to assure 
free, non-clogging movement in auto- 
matic setters. 


rivet 
setters 


Your fastening costs are less because 
Chicago Rivet makes machines that set 
from one to seven rivets at a time. 
Riveting is automatic and may involve 
the use of special indexing fixtures, 
adjustable riveting centers, and top or 
bottom rivet feeding and other mech- 
anisms, controlled by solenoids or air 
cylinders or both. 


The recommendations of Chicago Rivet 
Engineers are most valuable. Their 
knowledge of rivet fastening tech- 
niques, gained from solving thousands 
of manufacturers’ fastening problems 
can help make your product more com- 
neon Calling Chicago Rivet is a 
abit-formed procedure with many 
companies. You incur no obligation 
when you use the service of Chicago 
Rivet Engineers. Send a blue print or 
sample assembly with your inquiry. 


INDICATE A-6-156 


automatically orient and feed bar 
shapes and parts from its large storage 
bin to furnaces, presses, secondary op- 
eration, washing machines, etc., at pro- 
duction rates of 1,000 pieces per hour. 

The illustrated unit feeds 134 in. 
diameter by 8 in. long heavy wall 
tubes to a finish machining line at the 
rate of 360 tubes per hour. The stor- 
age bin holds enough tubes for 8 hours 
of continuous production. 

This heavily constructed feed hopper 
is 4 ft 6 in. wide by 8 ft 9 in. long and 
8 ft 4 in. high. Drive for the chain, 
which picks the tubes out of the storage 
bin, is located on the far side of the 
machine. Electrical system of the unit 
is built to JIC specifications. 

Campbell Machine Co., 18634 Fitz- 
patrick, Detroit 28, Mich. T-6-1561 


Conveyor Type Belt 
Grinder 


Four simultaneous grinding opera- 
tions are possible with this Model 680-4 
contact-wheel abrasive belt machine. 
Designed for high-volume flat surfac- 
ing of ferrous and nonferrous metals, 
glass, plastics, ceramics and other ma- 
terials, it produces fine finishes and 
makes possible finishing from rough 
casting to polished part. 

Typical multiple grinding sequence 
of this unit, using a series of progres- 
sively finer belts, is: rough grind, two 
semifinishes and finish grind. One pass 
under the four heads can remove an 
approximate maximum of 0.020 in. of 
steel stock and up to 0.060 in. for other 
materials. 

The Model 680-4 is applicable to 
both wet and dry-belt grinding. Ap- 
proximate capacity of cooling unit, 
equipped with 14-hp coolant pump, i 
100 gal. 

The machine is particularly adapt- 
able to automatic production lines. 
Quick manual adjustment of the ma- 
chine’s 61% in. by 216-ft. conveyor belt 
provides speeds from 2 to 25 fpm. 
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Abrasive belt size is 6 by 80 in. and 
abrasive belt speeds are constant at 
5500 sfpm. Belt tension is adjustable 
and the machine will not run unless 
belts are tensioned. 

The 680-4 has a maximum piece ca- 
pacity of 5 in. high, 6 in. wide, any 
length. Heads are powered with either 
5 or 7%4-hp drives, and the machine 
can be modified for 5 and 6-head appli- 
cations. Magnetic chucks are optional. 

Engelberg Huller Co., 831 W. Fayette 
St., Syracuse 4, N. Y. T-6-1571 


Metal Cutting Band Saw 


This metal cutting band saw, which 
can be engineered to meet individual 
specifications, has a cutting capacity 
of 38-in. rounds or squares. Height of 
bed from floor is 12 in., and over-all 
machine height, 8 ft 6 in. 

In this unit, designated Special 
Model-J, a 3-hp motor drives the blade 


Chicago-Latrobe makes carbide drills and 

reamers of a quality that is unsurpassed—in a complete line— 
and backs these tools with the kind of service that keeps 

on 4 wheels at speeds of 2000, 1500, | | the production line running. Try them and see. 


and 1000 fpm—suitable for cutting car- 
bon, aluminum, magnesium, and brass. 

The saw raises hydraulically on two 
posts. Sealed bearings in the post 
housings assure protection from for- 
eign matter. 

A pushbutton controlled hydraulic 
pump unit and all electrical switches 
are enclosed by a dust-proof cabinet. 

W. F. Wells & Sons, Three Rivers. 
Mich. T-6-1572 


Goer CARBIDE DRILLS and REAMERS 


Spur gears up to 251% in. OD are 


Stocked and sold by 
inspected with the Red Ring Model e) 


SIC-24 in. gear checker which also service-minded Industrial Distributors 
gages splines for accuracy of tooth 


size, spacing, eccentricity and parallel- DOUBLE CIRCLE CHICAGO -LATROBE 
Tools 434 W. ONTARIO STREET © CHICAGO 10, ILLINOIS 


ism. It also checks spur gears and 
splined parts up to 11% in. between 
centers. 

Slot design, in the table surface, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-157 
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Clearance Angle ‘Scale — on accurote radius is mechoni- Parallel Gage — end teeth are 
clecrance angles are read di- cally dressed on the grinding occurately aligned in a horizon- 
rectly from a groduvated scale wheel in correct relationship to tal position parallel to the travel 


on the wheel spindle ossembly. 


self-registering tooth rests. of the carriage 


Here is a completely 
NEW method for grinding 
helical cutters... 


It can save you 
time in sharpening 
END MILLS 
PLAIN MILLING 
CUTTERS 
SHELL END MILLS 
STAGGERED 
TOOTH CUTTERS 
CHUCKING REAMERS 
.COUNTERBORES, ETC. 


CENTRA-POINT’S 
new ball bearing 
carriage and work- 
head allow sensitive 
movement neces- 
sary for following 
helixes of small 
milling cutters. 


Free folder tells 
the whole story 


| 

| William H. Field Co.,Inc., 328 Dorchester Ave., Boston 27, Mass. | 

' | Please send the complete CENTRA-POINT story, at no obligation. 

f Name _ Title | 

3 | (Please print) | 

| | 

Address 

2 | City Zone State | 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-158 


positions various checking units in pre- 
cision straight-line and right-angle lo- 
cations. A combination of straight and 
angular sides of the slot provides built- 
in accuracy, hold-down power and re- 
duces wear problems. 

Gears to be checked are mounted 
between centers on head and tailstock 
units that are slidably mounted through 
a slot in the top of a ribbed surface 
plate. Interchangeable heads are pro- 
vided for checking eccentricity and size 
combination, and tooth-to-tooth spacing. 

National Broach & Machine Co., 5600 
St. Jean Ave., Detroit 13, Mich. 
T-6-1581 


USE READER SERVICE CARD ON PAGE 
163 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Angle Wheel Dresser 


An inexpensive plain angle wheel 
dresser, designated the Angle Master, 
combines precision accuracy with du- 
rability. All dresser parts are precision 


ground. It dresses with the diamond 
point horizontal to the center of the 
spindle. 

The unit is completely dustproof. 
Meehanite base permits drilling and 
tapping of holes when needed for quick 
setups on cylindrical grinders. 

J & S Tool Co., Inc., 87 Dorsa Ave., 
Livingston, N. J. T-6-1582 
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Air Valve 


This dual air valve is designed to 
actuate the cluich and brake of mechan- 
ical power presses without accidental 
stroking due to valve failure. The valve 
is simple, strong and small. Its con- 
struction results in long operating life, 
accessibility and easy maintenance. The 
new valve requires little power. 

The unit actually consists of two 
valve elements working independently 


in parallel, and cross-ported with large 
exhaust outlets. Should either element 
fail, the clutch will be exhausted and 
disengaged normally through the sec- 
ond valve element. The safety factor of 
the valve is not dependent on its me- 
chanical life. Unsafe failure would 
result only if both valve elements fail 
simultaneously in the open position. 
Danly Machine Specialties, Inc., 2100 
S. Laramie Ave., Chicago 50, III. 
T-6-1591 


Paint Booth Coating 


A sprayable paint booth coating, 
that strips off in large pieces in only a 
few seconds, has recently been intro- 
duced. 

Either spray or brush applied, this 
new Oakite Shield material dries fast 
and clings tightly to vertical surfaces. 
When painting has been completed, the 
film peels off easily. 

Consistency of the product is similar 
to paint. It is odorless, nontoxic and 
nonhazardous to store and use. Men 
using it need not wear respirators. 

Oakite Products, Inc., 158 Rector 
St., New York 6, N. Y. T-6-1592 


Tapping Head 


New 101 Series Kaufman tapper can 
be mounted vertically or horizontally, 
arranged in combinations to do two or 
more operations, or can be mounted 
horizontal or angular in combination 
with vertical heads to do various oper- 


DEPENDABILITY 
IN THIS 
“HEAT WARNER” 


This simple safety device is used on railroad 


bearing boxes and all kinds of machines and equipment to 
give warning when temperature rises to a danger point. It 
comes filled with an odorous gas or with smoke, under 


pressure, held in by an alloy plug that has a fusing tem- 
perature to fit the application. 

It’s made of a drawn brass shell and a brass screw machine 
made cap, brazed with EASY-FLO 45. This low-tempera- 
ture silver brazing alloy is used because — it naturally and 
consistently makes gas-tight joints that have the properties 
to stay gas-tight permanently—namely—high strength with 
resistance to pressure, vibration, shocks, heat changes 
and corrosion equal to the metals joined. In addition, 
EASY-FLO 45 makes brazing an extremely simple, eco- 


EASY-FLO put 


EASY-FLO 45 


RING 


ations simultaneously. The tapper has 
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nomical operation. 


HEAT WARNERS are products of Humphrey- 
Wilkinson, Inc. Chemical Manufacturers of 
North Haven, Conn. Equipment by Specialty 
Brazing Laboratory, Riverside, Conn. 


2 FAST, EASY METAL JOINING 


Above are the parts with ring of 
EASY-FLO 45 wire in place. At left 
—Operator applies HANDY FLUX*, 
puts shells over alloy ring and cap, 
sets assemblies, cap down, on 
geared spindles. Below—2 assem- 
blies are brazed at a time on the 
slowly revolving spindles with 
double-tip torch — heating time, 12 
seconds. 

*Working at 1100°F, HANDY FLUX 
is a ‘must’ to get full benefit of 
EASY-FLO 45's low flow point of 
1145°F. Besides, it is unsurpassed 
as a dissolver and absorber of 

refractory oxides. 


READ ALL ABOUT 
EASY-FLO BRAZING 
IN BULLETIN 20... 
Write for a copy today. 


OFFICES and PLANTS 
CONN 
‘ HANDY & HARMAN 
CHICAGO, 
OETRO!T, MICH 


ANGELES, CALIF 
os MONTREAL, CANADA 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-159 
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YDR 
LARGE INDEX TABLE HAS 
MECHANISM OUTSIDE! 


MAKE ADJUSTMENTS or remove working 
parts, in minutes, without ever touching the 
tooling or table itself. All turning and locking 
mechanisms are on the outside for ready 
accessibility. Positive accurate index is assured 
everytime. Cushioned stop prevents wracking 
jar. Cushion and index speed are both ad- 
justable to compensate for variations in 
speed and load weight or size. Table will 
handle loads with diameters larger than the 


s a table and almost any weight. 
ij j MAY BE EQUIPPED for either air or hydraulic 
operation. 60-175 Ibs. line pressure will do it 


for air. Sizes from 20-48 inches in diameter 


PRECISION BEARINGS 


ee with six or more stations. If you need a large 
dependable table and want the minimum of 
sensitive torque control to signal over- 
. maintenance and downtime, ask about Air- 
load and stop the machine automat- Hydraulics Model 48. 


ically. Other features include positive 
precision depth control; air-operated | WRITE TODAY FOR NEW AIR-HYDRAULICS’ CATALOG COVERING 
clutch with instant reversal; simple | TABLES, HAMMERS AND ALLIED EQUIPHENT. 
nonreversing motor drive. Spindle 
speeds range from 35 to 785 rpm, while 
capacity ranges from 34 to 2-in. UNC 
LIV c or \%& to 2-in. NPT in steel, or up to 

5-in. diameter with finer pitch threads, 
depending upon material. 


tors end get custom-engi- OF TODAY INFORMATION 

neered performance from 

standard models. Your 

Universal Chuck HERE'S YOUR ANSWER, if accuracy and 

them in a wide range of dependability are important to you. Cush- 

models and tapers. IDEAL This lightweight, 6-jaw chuck has ex ioned stop eases work to position. Locking 

Live Centers are guaran- adjustable centering feature which op-| cylinder stops the table “on the money” and 

eed h th ; erates rapidly and accurately to center holds it until released by locking dog. Changes 

' - — ae Seay the workpiece with no danger of dis- in loads, dicmeters or speeds are no problem 

and capacity of your lathe! tortion even to fragile parts. The de- either, since both speed and cushion are ad- 
sired holding pressure is set on al|__ ivstable. Top plate is 15” in diameter but 


the rugged mechanism will handle much 
larger work loads. Table will make up to 100 
indexes per minute with a 22” diameter, 
200 Ib. load. 


OPERATES on 60-175 Ibs. pressure when 
equipped for air but table is available for 
either air or hydraulic operation. 4, 6, 8, or 
12 stations are standard but others, up to 
30, are made to order. 


calibrated plate in the center of the 


chuck; six universal jaws are then 


SEE YOUR DISTRIBUTOR, OR MAIL COUPON 
in Canada: Irving Smith, Ltd., Montreal 


IDEAL INDUSTRIES, Inc. @DFEAL 
4152 Park Ave., Sycamore, Illinois 


Kindly send us data on Ideal’s complete line 
of LIVE CENTERS. 


REPRESENTATIVES: 
SOME TERRITORIES STILL OPEN. 
WRITE FOR INFORMATION. 


Name____ 
ee Zone State 263 BELDEN ROAD 
= JACKSON, MICHIGAN 
INDICATE A-6-160-1 INDICATE A-6-160-2 
160 The Tool Engineer 
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brought into the piece simultaneously 
until contact is made and the preset 
pressure is reached. The jaws then stop 
automatically, due to a slip-clutch ar- 
rangement and hold the piece at the 
required pressure until released. 

The chucks are made in diameters of 
12, 15, 18, 21 and 24 in. suitable for 
any type of spindle mounting, and are 
available in 3, 4, 6 and 8 jaw styles. 
Top jaws can be supplied in any style 
to meet specific requirements. 

Horton Chuck Div. of E. Horton & 
Son Co., Windsor Locks, Conn. 

T-6-1611 


Ceramic Cutting Tool 


Ceramic material of sintered alumi- 
num oxide cuts steel at a broad range 
of speeds without appreciable wear. 
Although cutting tip of the Ceralox tool 
may reach a red heat during cutting, 
tests show the workpiece remains cool 
during the operation because most of 
the heat is transferred to the chip. Be- 
cause Ceralox is chemically inert at 
cutting temperatures, chips do not weld 
to the tool. The material also resists 
cratering. 

Adamas Carbide Corp., Kenilworth, 
N.. J. T-6-1612 


Threading Lathe 


Model 1240 high-speed, single point 
threading lathe automatically cuts in- 
ternal and external threads—right and 
left-hand, taper and multistart. 

Heavier than previous models, this 
unit is equipped with a secondary gear- 


box for producing multistart threads 
automatically. 

A pressure indicator, built into the 
live center of the tailstock, allows the 
operator to determine tool pressure or 
heat distortion at a glance. 

Capacity of the lathe is 55 in. of 
actual thread length. Swing is 12 in. 
Working speeds range up to 2000 rpm. 

The operator only loads, unloads and 
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BY THE MINUTE! 
PROGRESSIVE IES: 


Form Intricate 

Parts Day After Day 
With Absolute Accuracy 
and Uniformity! 


Thermostat components must be precise—identical 
—competitively priced—produced by the millions! 
means the dies must really be built — built to 
specification and built to last! 
America’s foremost electrical 
manufacturer called on 
B. Jahn for just such dies. 
As usual, B. Jahn delivered! 


Here's a set of die strips that show how progressive dies 
by B. Jahn really rolled up their sleeves and went to 
WORK! The 9 station die delivered 60 units per minute; 
the 12 station die formed 90 components per minute. Both 
dies delivered mile after mile of intricate parts — with 
unfailing uniformity and precision. One more example 
of B. Jahn die making ingenuity and versatility affording 
increased production at decreased cost. 


6 goon! 


omIN 


A brand new B. Jahn brochure 
—bigger and better than 
ever. Write for your copy now 
—yovu'll get it shortly. 


THE B. JAHN MANUFACTURING COMPANY @ NEW BRITAIN, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-161 


161 


we 
\ 
- 
i 
* 
That 
| 
MMmelelelele le le ae. 


162 


Check Motions or Dimensions 
In .001” up to 10” Range. 


Ames Long Range Dial Indicators in a variety of 
models are made for quality control applications re- 
quiring close tolerance and inspection. For example, 
you can measure in .001”, long slide travel, large cams, 


deep recesses or other dimensions requiring indicator 


spindle travel of up to 10”. 


In addition, Ames Long Range models have all the 
advantages that are built into Ames regular indicators: — 
dials of large diameter; easy-to-read, widely spaced gradua- 
tions; movable dials; replaceable contacts. All Ames Long 
Range indicators have count hands to indicate revolutions 
of the indicator hand. Those with box covered, rack guide 
have a slot in the cover graduated to register each inch of 


spindle movement. 


Write today, sending your problem in long range 
measuring. Ames will be glad to suggest a solution. 
Be sure to include drawings and specifications — your 
answer will be back faster if you do. 


ey in principal cities 


BC. AMES CO 


30 Ames Street, Waltham 54, Mass. 


MANUFACTURER OF MICROMETER DIAL GAUGES @ MICROMETER DIAL INDICATORS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-162 


starts the automatic cycle. The ma- 
chine is set for a predetermined num- 
ber of passes, up to 100 per minute, and 
includes a diminishing feed per pass 
for roughing and finishing during the 
cycle. The cycle ends automatically 
after the set number of passes has been 
completed. 

Man-Au-Cycle Corp. of America, 132- 
53rd St., Brooklyn, N. Y. T-6-1621 


Grinder 


Equipped for either wet or dry face 
grinding of large, single-point tools, a 
double-end tool grinder, Style 48-B, can 
be used for roughing out all sizes of 
shanks. With suitable wheels the ma- 
chine will recondition tools of high- 
speed steel, cast alloys and carbides. 

Two 10-inch, plate-mounted wheels 
are used. Spindle drive is through a 


V-belt from a reversible motor located 
in the base of the grinder. Ample tool 
rest tables are adjustable to required 
angles. 

Heavy sheet-metal guards attached 
to the table brackets, and moving with 
them, prevent tools from dropping into 
the wheel recesses. 

A pressure coolant system provides 
coolant at each wheel. 

Ex-Cell-O Corp., 1200 Oakman Blvd., 
Detroit 32, Mich. T-6-1622 


USE READER SERVICE CARD ON PAGE 
163 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Subminiature Clinch Nuts 


Self-locking microsized clinch nuts, 
designed for easy blind mounting of 
small screws in miniature assemblies, 
have a knurled hollow shank which 
permanently anchors the nut in any 
thin-section material and acts as a 
positioner for the screw. 

Once in place, each nut becomes an 
integral part of the panel in which it 
is mounted. As a screw is threaded into 
the self-locking portion the nut is pre- 
vented from turning by the clinching 
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USE THIS 
HANDY FORM => 


to obtain further 
information about 
advertisers, trade 
literature or tools 
' of today appearing 
in this issue of THE 
TOOL ENGINEER. 
No postageneeded. 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


A-6-147 Armstrong Bros. Tool Co. 
A-6-192 Baker Bros., Inc........ 
A-6-47 The Bellows Co........ 
A-6-222-4 The Black Drill Co., Inc 


Metalworking Tools—Catalog contains data on production-increasing, cost- 


cutting tools. (Page 147) 
age 


Work Holders—Bulletin contains data on Black center finder vise. (Page 222) 


A-6-252 The Blanchard Machine Co............. Grinding Wheels—Third edition of “The Art of Blanchard Surface Grinding” 
now available. (Page 252) 
A-6-237  Carboloy Dept. of General Electric. .... Carboley Cemented Carbide—Carbolo Engineering Manual D-124 


A-6-21 The Cincinnati Shaper Co.............. Shaper—Bulletin available on Cineinnati Rigid Shapers (Pages 20-21) 


A-6-179 Circular Tool Co., Inc...............05- Circular Saws—Catalog N contains details on Guay Saws. (Page 179) 
A-6-225 Clearing Machine Corp. 

Div. of U. S. Industries, Inc.......... Presses—Brochure entitled “Thinking about a better way to do the job?” 

available upon request. (Page 225) 

A-6-203 Colonial Broach & Machine Co......... Broaches—Now available bulletin RT-54 on Colonial dual ram. (Page 203) 


cos Gages—Bulietin 49 contains data on Comtor plugs for precision 


254) 
A-6-223 Danly Machine Specialties, Inc......... Die-Set Data—Die-set data available in new Danly catalog. (Page 223) 
A-6-19 Projectors—Booklet entitled “The Kodak Contour Projector” 

able. Page 
A-6-272-4 Walter W. Field & Son, Inc............. t—Illustrated folder on Hart milling fixtures. (Page 272) 
, A-6-158 William H. Field & Co., Inc............ ne ha describes method of grinding helical cutters. (Page 158) 
A-6-159 Handy & Harman..................... Brazing—Read about Easy-Filo brazing in Bulletin 20. (Page 159) 
Control Vaives—Information available on Hannifin line of control valves; 
A-6-261 The Hartford Special Machinery Co. also Bulletin 150 for “Hy-Power” riveting (Pages 176-245) 
Machine Tool Div..............000.:. Drill Units—Data sheets and descriptive puiletin on Hartford air hydraulic 
- drill units. (Page 261) 
A-6-214-4 The High Standard Mfg. Corp.......... are Pon nae = file “E” contains data on deep-hole drills. (Page 214) 
A-6-226-3 Hoggson & Pettis Mfg. Co.............. talog contains data on letters and figures. (Page 226) 


A-6-161 The B. Jahn Mfg. Co................... Progressive Dies—Available soon new brochure on B. Jahn progressive 


(Page 161) 

A-6-204 W. B. Knight Machinery Co............ vig Berer—Catalog contains data on Knight's jigmaster. (Page 204) 
A-6-169 Lamina Dies and Tools, Inc............. Guidepin Bushings—lllustrated catalog on Lamina i and 
accessories. (Page 169) 

A-6-178 illustrates and describes Lincoln gages. (Page 178) 
A-6-218-2 W. F. Meyers Co., Inc.................. Drill Bushings—Catalog 42 contains information on Meyco carbide inserted 
A-6-17 The Motch & Merryweather drill jig bushings. ofiney 218) 
Milling Machines—Bulletin F-56 describes M. & M. duplex milling ma- 

(Page 17) 

A-8-49 Oakite Products, Inc..................- Metal Cleaning Illustrated 44-page booklet on “Some good things to know 

about metal c age 

A-6-64 The Chio Crankshaft Co............... Motor Fon Tmrin on Tocco high-frequency motor — 
sets. age 64 

A-6-188 | Ortman-Miller Machine Co............. Cylinders—Bulletin 105 contains data on new high-pressure hydraulic 
cylinder. (Page 188) 


ervice 


DESCRIPTION 


4 A-6-275 Ace Drill Bushing Co., Inc............. Drill Bushings—Catalog No. G lists the Ace Drill yr line. (Page 275) 
contains data on Alina line of precision measuring 
instruments. (Page 208) a 

A-6-9 American Drill Bushing Co............. Drill Bushings—Catalog contains data on American drill bushings. (Page 9) 

A-6-272-3 The Apex Tool & Cutter Co........... Toolholder—Catalog contains data on production tools by Apex. (Page 272) 


available; also details on Carboloy ble-te Trsinins School. (Page 237) 
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TRADE LITERATURE CURRENTLY, OFFERED BY THE TOOL ENGINEER ADVERTISERS 
Literature 
Number COMPANY DESCRIPTION 
A-6-226-1 Pangborn Corp. ..........-ssseesseeees Blast Cleaning—Bulletin 1402 contains data on Hydro-Finish we ei 
age 
A-6-193 The Parker Stamp Works, Inc.......... Marking Machines—Literature on Parker marking machines, standard and 
special marking tools. (Page 193) 
A-6-254-1 Parkwood Laminates, Inc............... Metalforming—Technical bulletin contains data on forming light metal parts 
with Hi-Den forming tools. (Page 254) 
A-6-214-2 Petz-Emery, Inc. ............seeccecees Dial Indicators—Bulletin 455-D contains data on the new Em-re precision 
dial indicators. (Page 214) 
A-6-217 The Pipe Machinery Co................ Ring a contained in pamphlet “Solid Titanium an, ge 2) 
Ring Gages. age 
A-6-32 The Producto Machine Co.............. Die Sets—Die Set Digest contains data for engineers, makers and users of 
dies, and is published quarterly. (Page 32) 
A-6-265 Turning Tools—Catalog contains data on R and L ing tools. (Page 265) 
A-6-196 Reed Rolled Thread Die Co............. Thread Rolling—Bulletin B-1 contains data on thread rolling attachments for 
automatic screw machines. (Page 196) 
A-6-232 Richard Brothers Punch Division...... Retainer Plates—Punch and die button positioning with R-B flex-mount 
retainers. (Page 232) 
4-6-51 The Hoter Teal Go... .ccsccrccecesssece Air Tools—Bulletin 53 gives data on Rotor tools for industry. (Page 51) 
Special Machines—Predetermined Electronic Counter Weld Controls by 
Sciaky described in Bulletins No. 338 and No. 339. (Page 250) 
A-6-233 Sintox Corp. of America............... Cutting Material—Data on Sintox material and its uses. (Page 233) 
A-6-258-2 Anton Smit & Co., Inc.............s006 Diamond Tools—Information available on the use of diamonds in manu- 
facturing operations. (Page 258) 
A-6-183 Standard Die Set Mfrs., Inc............ Die Springs—D:e Lam | catalog and wall chart for die spring selection 
available upon request. (Page 183) 
A-6-4 Standard Gage Co., Inc.............+0+. Measuring Instruments—Catalog contains data on the Standard on —. 
ge 
A-6-146-2 Standard Parts Co............-.ceeeees Fixture Components—Illustrated catalog describes the jig and fixture 
A-6-271 Standard Pressed Steel Co. components. (Page 146) 
Unbrako Socket Screw Div........... Socket Head Capscrews—Bulletin 2055 contains data on Unbrako Pens oni) 
screws. (Page 271 
A-6-227. The L. S. Starrett Co..........0.....00. Dial Indicators—Information available on Starrett high precision low friction 
dial indicators. (Page 227) 
A-6-146-1 Taylor Dynamometer and Machine Co.. Drilling Machines—Bulletin 182 contains data on Taylor Hi-Eff sensitive 
precision drilling machines. (Page 146) 
A-6-144  Tinius Olsen Testing Machine Co....... Balancing Machines—New Vibrodyne vibration analyzer and balancer 
described in Bulletin 53. (Page 144) 
A-6-200 Tomkins-J ohnson Co...............00+ Cutters—T-J cuiters described in new catalog No. 1055. (Page 200) 
A-6-57 yb ee re Rotary Swaging—Catalog describes swaging benefits including selection of 
the swager. (Page 57) 
A-6-58 Verson Allsteel Press Co.............. -Presses—Catalog B-55 gives design details and specifications of Verson 
press brakes. (Page 58) 
A-6-191 Waldes Kohinoor, technical manual on the Waldes 
‘age 1 
A-6-222-1 West Point Mfg. and template sheets available on new swingloc 
one hand-operated fixture clamp. (Page 222) 
A-6-248 Willey’s Carbide Tool Co............... Carbide Tools—Catalog gives Fwy on job engineered carbide for every ma- 
chining need. (Page 248) 
A-6-209 | Wiedemann Machine Co................ Presses—Bulletin 101 contains data on Weidemann turret punch a. es) 
e 
A-6-218-4 Woodson Tool Co.............cseceeees End Mills—Catalog contains data on small end mills ground er solid. 
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See how 


m= LINDNER 
JIG BORER 
direct-reading 
micro-optical 
§=measuring system 
with 


_ speeds initial an 
repeat table settings- 


readings in .00005” 
no gauges, blocks 


or bars 


table sizes 
44” x 24” 
32” x 16” 


SEND for 


25-minute 
movie film 
demonstration 


KURT ORBAN 
COMPANY, INC. 
Harborside Terminal Bidg. 


O 
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a 


guaranteed accurate 
within .00015” () 


section of the parts. 

Nuts, which are reusable, are avail- 
able in sizes from 0-80 to 4-48 and are 
recommended for sections that range in 
thickness from 0.031 to 0.062 in. 

Standard Pressed Steel Co., Jenkin- 
town, Pa. T-6-1651 


Circular Table 


A Microptic circular table has been 
developed through cooperating efforts 
of Coventry Gage and Tool, and Hilger 
& Watts. The projection unit of this 
18-in. projection model is built into 
the table and is completely sealed from 
dust, oil and the heat of the lamp. The 
optical micrometer breaks down the 


ten-minute divisions on the main glass 
circle into 200 parts, to give a direct 
reading to 3 sec. Estimation can be 
made to one and one-half seconds. 

The top surface of the table is flat 
and parallel to the base within 0.0003 
in. The unit can be mounted on an in- 
clinable table for which inclinations 
are controlled by a Microptic precision 
clinometer reading directly to 10 sec 
with estimation to 3 sec. 

Engis Equipment Co., 431 S. Dear- 
born St., Chicago 5, Ill. T-6-1652 
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LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 
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Center-Lapping Machine 


Parts may be center lapped in this 
completely automatic machine. In op- 
eration, parts are fed from a conveyor 
onto an inclined magazine loader, then 
set automatically in the work holding 
fixture, hydraulically clamped, center 
lapped on both ends and ejected onto 
the unload track at the rate of 300 
pieces per hour. 

The new machine employs two Impco 
center-lapping units, each equipped 
with an automatic dresser which dresses 
the stone after each cycle, or as re- 
quired, and resets itself to adjust for 
amount of stone removed. Automatic 
control panel lights flash on when 
stones have been used to minimum 
length, and to indicate that the ma- 


“Helicarb” milling cutters have a 
constant included cutting angle. The 
cutting load is uniformly distributed 
over the full length of the cutting edge. 
Cutters stay sharp longer, give far 
better dimensional control, better fin- 
ishes, and greater stock removal. On 
many jobs, rough and finish cuts can 
be combined. Floor-to-floor time is 
drastically cut, reducing per-part cost. 


now 
ways 
to cut 
floor- 
to-f por 


These new cutters fully utilize the 
new advances in machine tool design. 
More and more shops -—those that 
want a competitive edge—are using 
them. Why not you? 


Shell Mills End Mills 


Mills 


Attention! Hydraulic Parts Producers 
if you produce A.N.D. 10050 port contours, 
investigate the Sonnet A.N.D. Port Contour 
Cutter that completes five operations in 
one pass! 


Staggered-Tooth 
Side Mills 


Interlocking Side 
or Straddie Mills 


The original line of standard helical 
carbide milling cutters. 


TRADE MARK 


Manufactured by Sonnet Tool & Mfg. Co., 578 North Prairie Avenue, Hawthorne, California 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-166 
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chine has shut off and reset itself for 
new stones. 
Micrometer adjustment dials are pro- 
vided to adjust stones on initial setup: 
Industrial Metal Products Corp., 
Lansing, Mich. T-6-1661 


USE READER SERVICE CARD ON PAGE 
163 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Powder-Metal Compound 


metal-powder compound called 
Compo E. has been developed for pro- 
duction of low-cost oil-retaining bear- 
ings. 

Composed of approximately equal 
parts of iron and bronze, it combines 
economy and strength of iron with the 
antifriction and long-lived properties 
of bronze. Also it can be fabricated 
into sintered structural parts. 

Field tests indicate that Compo E is 
particularly suited for applications 
where quiet operation is essential. 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. T-6-1662 


Electronic Control 


Sensitive electronic control is de- 
signed for use with sensing elements 
to provide automatic quality control 
during gaging operations. Measure- 
ment by this system, called Myke-A- 
Trol, has an over-all accuracy of 2 per- 
cent using standard transducers. Lin- 
ear full-scale displacement ranges from 
+ 0.1 in. to + 100 microinches are in- 
corporated in 20 scale divisions. 

Control is through two power relays 
which can be adjusted to operate at 
any control point, and on any of four 
sensitivity ranges. The relays can be 
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the dest way to cut many materials 


Abrasive Cutting | 
Campbell Cut-Off Machines 


made to operate on plus or minus tol- 
erances, on two successive plus toler- 
ances, or on two successive minus tol- 
erances by internal switching. 

The compact package unit is easy 
to install, simple to operate, and can 
be used for either continuous or mo- 
mentary gaging. Sturdy, shock-proof 
construction permits its mounting di- 
rectly on a machine. A _ calibrated 
meter indicates the number of pieces 
measured. i 

The Myke-A-Trol may be used for 
gaging and sorting, weighing, pressure 
control, fatigue testing, inspection and 
thickness control. 

Industrial Electronics, Inc., 8060 
Wheeler St., Detroit 10, Mich. T-6-1671 


Torque Wrench 


As a portable-tool attachment, Nel- 
son torque wrench provides run-up and 
precision torque to 1 lb-in. in one oper- 
ation. Any torque in the tool’s range 
from 6 to 300 Ib-in. may be selected by 
dial setting. Simplicity of operation 
permits its use by relatively unskilled 
operator. 

Power to the tool is from a Magne- 
fluid drive providing smooth, accurate 
operation. Torque is transmitted from 
one disk to another with no mechanical 
connection. There are practically no 
wearing parts in the unit. Repetitive 
accuracy is 1 |b-in. 

Swift Tools Inc., 3201 S. Prairie Ave., 
Sioux Falls, S. D. T-6-1672 


Speed Reductor 


Advantages of a continuousiy vari- 
able speed unit for control applications 
are combined with the positive drive 
and exact repeatability of a geared unit 
in the Insco step-function speed re- 
ductor. Any one of 8 different speed 
ratios may be dialed simply by rotating 
the selector knob, which may be done 
without stopping the input drive shaft. 
Torque capacity of the unit is in excess 
of 30 oz-in. and is recommended for 
input speeds up to 500 rpm. 

Reduction ratios up to 1500 to 1 are 
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Rough, serrated cut 
of metal saw 


Smooth-finished cut 
of CAMPBELL 
Abrasive Cut-Off Machine 
with ALUSON Wheel 


Examples of Economy 
Abrasive Cutting gives 


° A large aircraft manufacturer 
reports CAMPBELL Abrasive Cut- 
Off Machines cut stainless steel 
tube twice as fast as other meth- 
ods—saving $32,000 in the first 
year of operation. 


International Nickel’s tough K 
Monel, 4%” dia., is cut in 2 min- 
utes per cut on a CAMPBELL Os- 
cillating Wet Abrasive Cut-Off 
Machine. 


Smooth cutting saves 
grinding operation for 
American Gear & Mfg Co. 


Cross sections of gear teeth— 
smooth, fine-finished and ready 
for metallurgical study— 
save an entire extra grinding 
operation at the Lemont, 
Illinois plant of American Gear 
& Mfg. Co., a division of Brad 
Foote Gear Company. 

These test samples are 
neatly ‘‘sliced’’ down to a 
single gear tooth in thickness 
on a CAMPBELL 406 Oscillat- 
ing Wet Abrasive Cut-Off 
Machine, equipped with just 
the right ALLISON Abrasive 
Wheel for the job. These sec- 
tions with fine finish, no hard 
spots, no change in metailur- 
gical characteristics, come 
from the wET cut with abun- 
dant coolant applied just 
where it does the most good. 
It’s the OSCILLATION of the 
abrasive wheel... the right one 
for the job... that handles big 
cuts like this with speed and 
economy. 


Campbell Engineering 
Service costs you nothing 
—can save you much 


What is your metal cutting 
problem? Does it involve cut- 
ting of alloy or high carbon 
steel? Our Field Engineers, 
abrasive cutting specialists, 
can help you arrive at that 
particular combination of 
CAMPBELL Cut-Off Machine 
and ALLISON Cutting Wheel 
that will improve your opera- 
tion and save you money. 


Let us 
send you 
this book 


Campbell Machine Division 


AMERICAN CHAIN & CABLE 


945 Connecticut Avenue, Bridgeport 2, Connecticut 
FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-167 
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step increments. 


It may be panel or base mounted. 


1/32.1, and 1 to 1/24.1. 
Insco Co., Div. of Barry 
Inc., Groton, Mass. 


available, with a variety of intermediate 
Sturdy and compact 
in design, this step-function speed re- 
ductor measures 4 x 4 x 3 in. Parallel 
14-in. shafts are on 2%-in. centers and 
models are available with shafts in line. 


Four models provide a range of ratios 


from 1 to 1/128.1, 1 to 1/16.1, 1 to 


Controls 


T-6-1681 


Walker Does tt - 


Three WALKER electro-magnetic chucks mounted on milling 


machine, making possible profile milling three propeller blades 
in one operation. 


WALKER engineers and makes chucks for unusual applications 
as well as standard holding devices for irons and steels, non- 
ferrous metals and non-metallic materials. 


Whatever your holding problem the originators of the 
magnetic chuck will solve it for you. 


Ss. WALKER CoO.Inc. 


ORCESTER 6, MASSACHUSETTS 
Destgners and Builders of Magnetic Chucks 


IN CANADA—UPTON BRADEEN & JAMES, LTD. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-168 


Overheat Safety Device 


Protection against overheating of 
Flexidyne dry-fluid drives is provided 
by a new thermal cutout unit. If an 
overload causes prolonged slipping and 
consequent heating of the Flexidyne, 
the thermal cutout trips the switch, 
cutting off the power and, if desired, 
giving an alarm. 

An economical device, 
mount, 


it is easy to 
Design of the device incorpo- 


rates a trigger spring, held down ‘by 
an alloy thermal pin. Before the unit 
it protects can get hot enough to cause 
damage, the thermal pin will melt, al- 
lowing the trigger to spring out and 
push the nonsparking striker of the 
special switch, turning it off. 

Resetting is quick and simple. 

Dodge Mfg. Corp., Mishawaka, Ind. 
T-6-1682 


Multiple Drive Motor 


Synchronized variable-speed system 
for multiple-drives is designed to inter- 
lock Varidyne motors electrically. A 
control dial on the central power unit 
varies the speed of every motor in the 
system equally and_ simultaneously. 
Motors are connected to the power unit 
by standard 3-phase circuitry. 

Speeds from 1 to 10,000 rpm are 
available in ratios up to 5 to 1; higher 
speed ratios can be supplied. Varidyne 
motors have 1% to 25 hp at maximum 
rpm. Power units carry from 1 to 50 
hp connected load. When the motors 
are operating in tandem, they share the 
load equally. 

U. S. Electrical Motors Inc., 


Box 


2058, Terminal Annex, Los Angeles 54, 
T-6-1683 


Calif. 


Bar Unloader 


This unit is designed to unload pieces 
of bar or tubing from a production 
machine to a high tote box. It is so 
constructed, with one stationary tower 
and one movable elevator, that it can 
be adjusted to handle pieces from 3 to 
12 ft in length and from 1% to 3 in. 
in diameter, at an adjustable rate of 
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Deburring Device 


Chamfering a tapped hole may be 
accomplished during the tapping op- 
eration by use of a device called the 
2urr-Bit. The new device, made of 
high-speed steel, is slipped over the 
tap and tightened in position. It op- 
erates while the tap is being with- 
drawn, and shaves off the raised thread 
or burr creating a clean hole. A spe- 
cial setscrew running inside the flute 
of the tap does all the driving. Because 
the chamfer is made only deep enough 
to remove the burr without removing 
too many threads, the Burr-Bit operates 
efficiently where the material to be 
tapped is thin. 

It can be efficiently used on most 
materials, including steel, cast iron, 


speed. In operation, the two elevators 
work in unison. Operation of the unit 
is simple and automatic. Power is fur- 
nished by a %4-hp 220/440-v, 3-phase 
motor, operating through a square shaft 
which motivates both elevating con- 
veyors. 
Feedall, Inc., Willoughby, Ohio. 
T-6-1691 


USE READER SERVICE CARD ON PAGE 
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Electric Motors 


A new line of electric motors, desig- 
nated Linc-Weld, are available in 
standard sizes from 1 to 40 hp. They 
are built in open type frames and com- 


If you build or use die sets, you'll 

want your free copy of the new Lamina 

Catalog in a hurry! This big new book 

contains 36 pages complete with illus- 

trations, applications, dimensions and 

prices of more than 800 Lamina Guide 

Pins, Guide Pin Bushings and acces- 

sories. New models, sizes, styles and 

materials make the new Lamina line the 
Be. most complete ever offered to men who 
ply with NEMA specifications for De- 0? . ' want to cut press operating costs and 


sign B motors. $ improve die and press efficiency. Write 
Thermosetting plastic insulation is 

molded into and around the stator 

windings. The liquid plastic resin is 

extruded through the stator slots, com- 

pletely covering the stator winding. 


The motor may be used instead of a ‘e iil DIES AND roots, | Inc. 


splash-proof or a totally enclosed motor P.O. Box 31, ROYAL OAK, MICHIGAN 
in many applications. 


Lincoln Electric Co., Cleveland 17, 


us now for your free copy. 


Ohio. T-6-1692 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-169 


June 1956 


| 
\ 
el 
| SEE THESE“ 
| GUIDE PIN BUSHINGS... 
applic Available in non-seiting pin should remain in bushing. Mong 
‘bronze-plated hordened siée! or sali sizes available in non-seizing 
‘ 
Lae 
a 
169 
ate 


aluminum and plastics. It will fit all 
2 and 4 fluted taps from #2 to %e in 
all pitches. Blades are made extra long 
to enable resharpening many times. 
Vernon Devices Inc., 8 Wilson Place, 
Mt. Vernon, N. Y. T-6-1701 


Dividing Heads 


Line of precision dividing heads, de- 
signed primarily for Cincinnati univer- 
sal milling machines, features sturdy 
construction to meet a variety of tool- 
room and high precision work. 

Dividing head spindle is mounted on 
bearings, carried in a block having 360- 
deg peripheral clamping. Spindle nose 
and taper hole conform to No. 50 
milling machine standard. The block 
itself is mounted in a housing to allow 


High Pr 


ecision Production Here 


Using diamond wheel 
to grind O.D. of a solid 
carbide 1/16” diameter 
end mill—dead center 
work head used. 


Twelve of a battery of twenty-four 
Arter Model 103 cylindrical grinders 
in the highly modern plant of 
The Atrax Company, Newington, 
Conn. This nationally known pro- 
gressive company produces precision 
ground carbide tools — end mills, 


reamers, drills, grinding tools, burs, 
bur mills, boring tools and boring 
bits. Atrax also has some of these 
versatile Arters set up for internal 
grinding. Whether you have external 
cylindrical or internal grinding, it 
will pay you to look into this grinder. 


ARTER GRINDING MACHINE COMPANY 


WORCESTER S, 


MASSACHUSETTS 


Jigmatic Auvtomotic Tape Controlled Positioning Table ® Rotury Surface Grinders 
Flat Cirevler Cutter Grinders © Internal Grinders © Cylindrical Grinders © Carbide Tool Grinders 


AGENTS IN 


INDUSTRIAL CENTERS OF UNITED 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-6-170 


STATES AND CANADA 


145-deg angular positioning of the spin- 
dle in the vertical plane. 

The heads are designed so that they 
may be used for either direct or in- 


direct indexing. Special construction 
features make them useful for setups 
requiring but a few indexes. Complete 
enclosure of the head protects the work- 
ing parts from dust and chips. 

Equipment includes a tailstock with 
two-point adjustable center which can 
be swiveled 10 deg above or below 
center. 

The Cincinnati Milling Machine Co., 
Cincinnati 9, Ohio. T-6-1702 


Air Gun 


A lightweight, pistol type safety air 
gun, called the Guardair, is designed 
so that an air stream is diverted through 
fluted passages to set up a conical 
shield of high pressure air simultane- 
ously with the air jet. The conical cur- 


tain of air acts as a protective screen 
to prevent chip flyback. 

Air release is trigger actuated. An 
adjustable knurled stop nut controls 
the output of air and allows repetitive 
use at controlled pressures. The Guard- 
air fits standard air lines. A leakproof 
valve, which is an integral part of the 
gun, prevents air leakage. 

Union Engineering Corp., South Had- 


ley Falls, Mass. T-6-1703 
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Depth Gage 


This depth gage with a graduated 
base measures depth of holes, slots, 
projections, etc. with micrometer ac- 
curacy. The base is graduated on one 
side to allow measurements at a speci- 


a 


fied distance from the edge of the work. 
Graduations are in 0.020-in. and ex- 
tend 2.4 in. both sides of zero, which 
is located in the exact center of base. 
The micrometer depth gage is available 
in ranges of 3 and 6 in. with locknut 
or with locknut and ratchet. 

The Lufkin Rule Co., Saginaw, Mich. 

T-6-1711 


USE READER SERVICE CARD ON PAGE 
163 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Machine Safety Control 


New electrical safety control, the 
SCI-200-1, is designed to protect clutch 
operated machines and presses. 

The device, which is interchangeable 
from one machine to another, functions 
on stored energy. When hand buttons 
are depressed the line voltage is dis- 
connected and the stored energy is re- 
leased to permit recharging the capaci- 
tor to provide energy for the next ma- 
chine cycle. 

A time-delay adjustment permits 


~ “ 
Wary 
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exacting power 


and control 


2 pump HPM power unit for special 2 speed-2 pressure 
lication—st d ts, i ed efficienci 


9 


range app 


Hydraulic power units designed 


to your particular specs 


Whether your requirements call for stand- 

ard hydraulic power or engineered, multi- 
pressure power systems, H-P-M engineers 
have the background of experience for suc- 
cessful installations. Design for maximum ef- 
ficiency—tailor your hydraulic system to exact 
minimum-maximum needs with H-P-M stand- 
ard components. Get constant and variable 
delivery pumps, pressure and directional 
valves, cylinders and system accessories 
from one proven source. Make H-P-M 
your hydraulic component headquarters. 


HYDRAULIC POWER DIVISION 


‘HE HYDRAULIC. 


>RESS MFG.CO._ 


Mount Gilead, Ohio, U.S.A. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-17! 
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recision Tooling 
nd Gaging 


Application Service 


® SAVES YOU ENGINEERING HOURS 


@ GIVES YOU HIGH PRODUCTION 


@ REDUCES YOUR COSTS 


Determining the style and type of cutting 
tools and gages that will do a given 
job best often takes engineering hours 
that you can ill afford to spare ~ 


You can save many of these hours with Besly’s Application 
Service. Besly Service Engineers are completely up-to-date on 
cutting tool and gage selection and application. They can analyze 
your jobs, select the right tool, and help lay out tooling set-ups 
to achieve longer tool life, less downtime, fewer rejects, and 
increased production. This service includes the development of 
“special” tools to fit your special needs. If you'd like proof of 


You Get Assured Cost-Cutting Quality 
with Besly Cutting Tools and Gages! 


BESLY 


PS DRILLS 


a 
these days. 
how it can work for you, write us. 
COMPLETE LINES 
TA 
PRECISION ACCURACY 
AND QUALITY 
STANDARDS AVAILABLE 
FROM STOCKS 


FAST DELIVERY 
ON “SPECIALS” 


Engineering, 
Service, and 
“Specials” are a 
BESLY 
SPECIALTY! 


REAMERS 7 and END 


BESLY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-172 
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BESLY) 
MILLS 


CARBIDE 
TIPPED 
TOOLS 


GAGES 


BESLY-WELLES 
CORPORATION 


Est. as C. H. Besly & Co., 1875 
112 Dearborn Avenue © South Beloit, Illinois 


changing the interval between the de- 
pression of the first and second hand 
buttons. The system can also be 
changed by a selector switch from non- 
repeat to repeat operation for either 
hand or foot switch control. By this 
method the press continues to cycle as 
long as the hand button or the foot 
switch is held down. If any button or 
foot switch is released, the press will 
stop and the entire cycle must be re- 
peated. 

Security Controls, Inc., 267 Franklin 
St., Buffalo 2, N. Y. T-6-1721 


Air Gage 


A column-type air gaging instrument, 
designed for accurate and maintenance 
free operation, is versatile and easy to 
operate. 

Design features of the unit, desig- 
nated Dearbornaire, include a high 
rated pressure system, which, combined 
with built-in circuit restrictions, as- 
sures a stream of constant air pres- 


sure which acts as a cleaning force. 
Tube design permits greater clearance 
between float and tube wall so that 
frequent cleaning is unnecessary 

Dearbornaire instruments are avail- 
able as single or multiple column units 
in standard amplifications of 1250, 2500 
and 5000 to 1, or any combination 
thereof. For all three amplifications, 
zero is centered at midpoint on the 
calibrated scales. 

Air Gage Div., Dearborn Gage Co., 
22038 Beech St., Dearborn, Mich. 

T-6-1722 


Miniature Clutch-Brakes 


A line of standard, high performance, 
miniature electromagnetic combination 
clutch and brakes, available for elec- 
tronic and instrument applications, de- 
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livers either brake or clutch torque 
when energized. 

The servo-mounted units are: avail- 
able with output shaft at either or both 
ends. Controlled torque output under 
vibration meets requirements of MIL-E- 
5272A. Units operate on d-c voltage. 

Typical models are the MB-4 and 
MC-4 which are 0.59 in. in diameter by 
0.93 in. long (excluding input and out- 
put shafts), weigh 0.8 ounces and de- 
liver 4 oz-in. combined brake and 
clutch torque. The MC-10 is 1.37 in. 
in diameter by 1.765 in. long (exclud- 
ing input and output shafts), weighs 
7.5 oz and delivers 70 oz-in. combined 
clutch and brake torque. 

A. J. Thompson Co., 
812, Florissant, Mo. 


Route 1, Box 
T-6-1731 


Shock Spring 


A combination spring and shock ab- 
sorber using liquid compressibility, in- 
corporates an integral hydraulic lever- 
ing principle which permits the devel- 
opment of spring forces as low as 600 
Ib with a 2-in. stroke plus energy ab- 
sorption as a shock absorber. Wide 
extremes of spring force are possible 


with the same components while main- 
taining sturdy piston members of any 
desired rigidity. 

The component, designated Liqui 
Spring-Shok, is only 7%¢ in. long by 
13¢-in. diameter plus mounting stud. 
It delivers 8000 lb of spring force with 
a 1300-lb preload with a 1-in. stroke. 
Liqui Spring-shoks have been built to 
forces and travel from miniatures to 
large sizes. 

Taylor Devices Inc., 1888 Main St., 
North Tonawanda, N. Y. T-6-1732 


Motor Base 


Automatic belt tension is maintained 
for all load conditions with this inex- 
pensive motor base. By increasing or 
decreasing belt tension directly propor- 
tional to increase or decrease of load, 
wear on both belts and bearings is 
considerably reduced. 

The new motor base requires no 
maintenance. Belts can be changed 
without disturbing the mounting. Op- 
eration is quiet. The unit, known as 
the Auto-Tension motor base, is avail- 
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Cam and levers de- 
signed for greater 
jaw travel, powerful 
gripping and highest 
safety factor. 


Double ways for 
master jaws main- 
tain precision, help 
prevent bell- 
mouthing. 


and lever 
SP cam ond permits cost- 


heavy feeds and multiple cuts. 


AIR CYLINDERS 


S-P ROTATING 


Piston 
packings 
“replace” them- 
selves, cut 
downtime. Send 
for Catalog 105. 


HE MFG. CORP. — Cleveland 
; _ A Bassett Company Ve 


‘PRECISION PRODUCTS SINCE 1916 


AIR. AND 


IC CYLINDERS @ POWER CHUCKS @ ROTATING AIR Louhoene 
COLLET AND. DRILL PRESS” CHUCKS e@ AIR PISTONS, VALVES AND ACCESSORIES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-6-173 
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Bardons & Oliver, Cleveland Auto- 
matic, Cone Automatic, Ex-Cell-O, 
Monarch, Warner & Swasey . 
- Prompt deliveries. Send for Catalog 
105. The S-P. Manufacturing ae 
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lies behind every 
automation program. Pioneer 
has a quarter-century of 

| experience with both. 

No obligation if you'd 


like to know more. 


serving e ENGINEERING 
industry & MANUFACTURING CO., INC. 

since 1931 Telephone TWinbrook 3-4500 
; 19645 JOHN R, DETROIT 3, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-174-1 


] THE NEW WAY TO CHECK 


oa A FLAT SURFACE 
— Without Touching It— 


USE A 
DAVIDSON PLANO-INTERFEROMETER 


With a Davidson plano-interferometer you 
can check the flatness of any surface smooth 
and flat enough to reflect light. With it you 
eliminate all risk of damage to highly pol- 
ished surfaces such as optical flats, gage 
blocks, lapped surfaces, seals, etc., because 
the work you are testing never comes in con- 
tact with the reference flat, which is safely 
housed inside the instrument. Comparison is 
visual only, preventing any possibility of wear 
to the optical flat or work being tested. 
Davidson plano-interferometers are built in 
horizontal and vertical types. They are de- 
signed for use on the production line as wel! 
as on the inspection bench. With them you 
can optically measure surface flatness to 
1/10 of a fringe or to .000001 of an inch. 


If you have an inspection or 
measurement problem of extreme 
accuracy, Davidson can help you solve it. 


Send for descriptive literature. 


DAVIDSON MANUFACTURING CO. 


2223 RAMONA BLVD., WEST COVINA, CALIF, US A 


One of Americas Finest € Iplical Plants 


FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-6-174-2 


able in four sizes for motors from % 
to 74% hp, and is designed for use with 
horizontally positioned drives. It re- 
quires no maintenance, and belts can 
be changed without disturbing the 
mountings. 

Lovejoy Flexible Coupling Co., 4998 
W. Lake St., Chicago 44, Ill. T-6-1741 


Point Setter 


Blind rivet-setting gun, designed for 
operation with a standard 1-in. electric 
or pneumatic drill, will set all lengths 
and all diameters of aluminum, steel 
and monel Cherry rivets and Townsend 
commercial rivets. 

Blind rivets are set by a pulling ac- 
tion. This is provided as the rotating 
drill attached to the gun turns a nut 


case on a movable screw shaft, actuat- 
ing the pulling head drawbolt. The 
shaft and drawbolt automatically re- 
turn to starting position after each rivet 
is installed. 

Weight without drill motor is 344 lb. 
Length of gun including pulling head 
but without drill motor is 1414 in. 

Townsend Co., P. O. Box 237-Z, New 
Brighton, Pa. T-6-1742 


Belt Grinder 


Abrasive-belt grinding, polishing or 
deburring may be done on the Model 
DEA-1IF Flex-A-Belt. The extension 
arm assembly can be rotated 360 deg 
on the motor hub. The illustration 
shows a formed contact wheel grinding 
operation on a contoured piece. 

Designed features of this multipur- 
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pose unit is sturdy construction, totally 
enclosed motor, sealed ball bearings, 
automatic spring loaded belt tensioning 
and positive belt tracking. 

The DBA-1F uses a double-end motor 
and is available in three varieties: with 
two Flex-A-Belt arms; with one Flex- 
A-Belt arm and one standard contact 
wheel grinding arm; with one Flex-A- 
Belt arm and one side of the motor 
open for grinding wheel, buff or brush 


application. 
Curtis Machine Corp., Jamestown, 
N. Y. T-6-1751 


USE READER SERVICE CARD ON PAGE 
163 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Socket Setscrew Feeder 


Automatic hopper feeding of stand- 
ard socket setscrews may be done with 
this unit at feed rates up to 2700 per 
hour. 

With only 


moderate adjustments, 


sockets setscrews of various sizes can 
be fed. Finger adjustments will enable 
the operator to switch from one length 
to another. 
The Bristol Co., Waterbury 20, Conn. 
T-6-1752 


COMPLETE! 


Production costs Automatically” reduced with 
Milford Rivets and Rivet-Setting Machines 


Here's a team that cuts production costs and makes 
the job simpler—Milford Rivets made to high quality 
standards to assure a better assembled product . . . 
Milford Rivet-Setting Machines that can be readily 
adapted to your production needs. 


To reduce delivery time and production costs, to im- 
prove product appearance, to assemble your product 
On automatic rivet-setting machines—get in touch 
with Milford right away ! 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 
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Hannifin is your best valve source 


What air control valves do you need, or prefer? Hannifin P-M Direct-Operated Valves. For direct control of small 
has all types—for your production lines or the machines _ air cylinders. 2-way, 3-way and 4-way. 4" and %". 
you manufacture. They include: 


Disc Valves. Rotary and sliding reciprocating disc types 
P-M Pilot-Master Valves, solenoid controlled by integral for hand, foot or electric operation. 1" to 14". 


ene heads (including new-type, dust-tight, splashproof |= Micrometric Speed Control Valves for micrometer-like 
eads that completely a ye recommendations). ¥” speed adjustment through control of exhaust flow. 


2. 
P-M Master Valves. *4” to 114". 2-way, 3-way and 4-way, izing on Hannifin. 

air operated. For remote control from a wide choice of 


P-M Pilot Valves. Stock Delivery On All Types 


MAIL THE COUPON FOR PROMPT ACTION 


eamennnecens Hannifin Corporation, 519 S. Wolf Rd., Des Plaines, Illinois 
(1 Have Field Engineer call at once ———— 


C) Have Field Engineer stop by soon 


C) For the present, just send complete 
Hannifin Control Valves Catalog 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-176 


FOR AIR CYLINDER CONTROL... Manual or Electric 
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A service to enable American indus- 
trial firms to keep abreast of latest 
European research and development in 
the field of metallurgy has been estab- 
lished by Armour Research Foundation 
of Illinois Institute of Technology. 
Under this plan, an European office 
will be set up to funnel ideas and tech- 
niques of potential value in the Amer- 
ican market to the participating com- 
panies, There are 20 noncompeting 
firms participating in the service which 
is known as the European Technical 
Observation Group Plan. 

With the inclusion of metallurgy, 
there are five industrial categories pres- 
ently included in the plan: mechanical, 
electrical, chemical engineering, chem- 
ical production, and metallurgy. Five 
engineers, each assigned prime respon- 
sibility for the four sponsoring com- 
panies most closely representing his 
field of engineering, will staff the Eu- 
ropean office which will be set up this 
summer. 


Michigan Tool Co. has formed a 
Gear-O-Mation Div. to design and build 
automation equipment for high-volume 
manufacture of gears and other small 
parts. Operation of the new division, 
which will be housed at 17140 E. Ten 
Mile Rd., East Detroit, will be guided 
by F. Zawaski as supervisor of engi- 
neering, Joseph Zeld as supervisor of 
manufacturing and erections, and Fred 
T. Proper as sales manager. 


The DoAll Co. is now manufactur- 
ing granite surface plates and granite 
accessories in addition to its line of 
gage blocks and gaging instruments. 
The new products are being produced 
from black granite exclusively. 


The Dobeckmun Co. has been li- 
censed to conduct operations under 
patents owned by National Research 
Corp. relating to continuous vacuum 
metallizing. Processes made available 
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to Doebeckmun involve techniques and 
equipment for continuous metallizing 
of plastics, paper, textiles and other 
materials with a variety of metals. 
Under terms of the license agreement, 
Dobeckmun has full access to develop- 
ments of National Research relating to 
continuous metallizing of plastics and 
the right to operate under both present 
and future patents. 


A 150,000-ton smelting plant will be 
constructed near Evansville, Ind. by 
Aluminum Co. of America. Estimated 
cost of the project is about $80-million. 
First production for the new plant is 
scheduled for the fall of 1957, using 
interim power from Southern Indiana 
Gas & Electric Co. Fully integrated 
operation on its own power is expected 
by mid-1958. The smelter will increase 
Alcoa’s installed primary capacity, ex- 
isting and planned, to 942,500 tons. 


An independent inspection labora- 
tory has been opened in New York City 
by Quality Control Corp., designed to 
help shop owners with inspection prob- 
lems. The laboratory is equipped with 
up-to-date instruments and inspection 
devices to inspect physical dimensions, 
surface finishes and hardness of ma- 
chined parts. It also is equipped to 
check and issue certified reports on all 
types of gages. 


Business and assets of the Progres- 
sive Mfg. Co. have been purchased by 
The Torrington Co. which will operate 
the acquired firm as a division. There 
are no changes in the general char- 
acter of the company or its personnel 
expected. 


Controlling interest in Matteson 
Equipment Co., Inc. of Poland, Ohio, 
has been purchased by E. W. Bliss Co. 
The Matteson firm will operate as a 
subsidiary of Bliss. According to the 
announcement, the new arrangement 


For making jigs, 
fixtures, forming 
dies, molds, models 
and 
rebuilding 
machinery 
80°, STEEL 
207, PLASTIC 


DEVCON makes a precision form 
of the original . . . without shrinkage 
or distortion. DEVCON handles like 
modeling clay... hardens to strong, 
tough, metallic piece in two hours... 
can be sawed, tapped or ground 
with metal-working tools. No heat or 
pressure is required — unaffected by 
most solvents, oils, and chemicals. 


DEVCON saves money in repair- 


ing and rebuilding machinery, tanks 
and equipment .. . large or small 
holes in castings can be filled .. . 
worn pumps and valves built up for 
longer use. DEVCON : 
bonds to itself, steel, 

iron, aluminum, brass, 

bronze, wood, porcelain 

and many other mate- 

rials. 


DEVCON is available 


in four types — write for 
descriptive Bulletins. 
Distributed nationally 
by leading industrial 
suppliers. 


CHEMICAL DEVELOPMENT CORP. 
300 Endicott Street, Danvers, Mass. 


INDICATE A-6-177 
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will make the manufacturing facilities 
of Bliss available to Matteson which 
previously had arranged through inde- 
pendent contractors for the manufac- 
ture of its steel mill equipment. 


Davis Boring Tool Div. of Giddings 
& Lewis Machine Tool Co. has ac- 
quired Kelly Reamer Co.’s inventory, 
fixtures and engineering data. All in 
ventory of Kelly tools obtained by the 


transaction is being moved from Cleve- 
land to Fond du Lac, Wis. Operations 
are to be centralized and all tool stocks 
will be maintained in the Wisconsin 
plant of Davis Boring Tool. Replace- 
ment requirements for the Kelly line 
will be handled by the Davis repre- 
sentatives and field tool engineers. 


Warehouse facilities and alloy steel 
inventories of the A. E. Hunt Steel Co. 
of Boston have been sold to S A E 


YOU AIN'T SAVIN’ TIME 
y GUS. YOU'RE JUST ASKIN 
FOR YOUR TIME! 


HANDLE A THREAD GAGE WITH CARE. Try not to bang it against 
another hard object or drop it. Such acts could nick the thread 
crest thus making the gage useless. 

Some gages can be repaired only by grinding them under-size 
then bringing them up to size by Lincaloy chrome plating. 

We, at Lincoln Gage, have developed this new plating process 
called Lincaloy. Ordinary plating processes have never given com- 
plete satisfaction. The chrome has chipped, peeled or distorted 
the thread form. Lincaloy eliminates these defects. A Lincaloy 
gage will give up to 400% more gage life and be extremely 
resistant to abrasion on production parts. 

SAVE THOUSANDS OF DOLLARS! The Lincaloy process is not expen- 
sive and can be used on all gages. Send in your worn out gages. 
They will be returned better than new, at a much lower cost! 


Send for our informative, 
20 page catalog today. 


23906 Harper Ave., St. Clair Shores, Mich. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-178 


Steels, Inc. of Cleveland and Cincinnati. 
The new operation, identified as S A E 
Steels Inc., A. E. Hunt Div., will be 
conducted at 80 Boylston St.. Boston 16, 
Mass. 


Acquisition of the assets and busi- 
ness of Jaquith Carbide Die Corp. has 
been made public by Pratt & Whitney 
Co., Inc. Jaquith will now be operated 
as the Jaquith Carbide Div. of P & W. 
Present plans indicate an immediate 
expansion program designed to enlarge 
Jaquith plant facilities and production 
program. Although the new division 
will remain in Lynn, increased manu- 
facturing space in that city has been 
acquired to which it will move shortly. 
Edwin Jaquith, former president of the 
company, will continue to direct its 
activities as vice-president and division- 
al general manager. 


¥ 


Harrison O. Ash, president of Alu- 
minum Industries, Inc., Thomas E. 
Wood, and James R. Williams have 
acquired control of Aluminum Indus- 
tries through acquisition of all of the 
stock in Aluminum Industries held by 
Champion Industries. Management of 
the company is to remain unaffected by 
the transaction. 


Core solder users in 11 western 
states will be able to obtain fast deliv- 
ery and service as a result of establish- 
ment of a core solder manufacturing 
facility at the San Francisco plant of 
Federated Metals Div. of American 
Smelting and Refining Co. Ail com- 
positions of the company’s line of 
solders now will be made in San Fran- 
cisco. 


Announcement of the opening of a 
branch office at 8905 Lake Ave., Cleve- 
land, Ohio, has been made by Lima 
Electric Motor Co. Arthur C. Beesley 
will head the new facility. 


Expanding operations of Ross Op- 
erating Valve Co. have resulted in open- 
ing of branch offices for sales and 
service in both the Detroit and Flint 
areas of Michigan. 


Establishment of a _ metropolitan 
New York office and warehouse at 168 
Ninth Ave. has been announced by The 
Polymer Corp. The wareheuse is ex- 
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pected to provide better service for 
northern New Jersey and southern New 
York state, as well as New York City 
and Long Island. 


Denison Engineering Co. recently 
marked the official opening of its East- 
ern Regional Branch at 315 Central 
Ave., Clark, N. J. The branch is de- 
signed to serve New Jersey, Maine, New 
Hampshire, Vermont, Rhode Island, 
Connecticut, New York, Pennsylvania, 
Delaware, Virginia and the District of 
Columbia. 


Formation of a new subsidiary, 
Briney Mfg. Co., has been announced 
by Goddard & Goddard Co. The new 
corporation, which was operated as a 
partnership for five years under the 
Briney name, will specialize in manu- 
facture of boring heads. Officers of the 
organization, which will continue man- 
ufacturing activities at its Pontiac, 
Mich., location, include E. A. Goddard 
as president; O. R. Briney, Jr., vice- 
president; J. W. Briney, vice-president; 
and H. C. Henderson secretary-treas- 
urer. 


Construction has been started on a 
$400,000 branch plant, warehouse and 
office facility in Denver, Colo., for 
Square D Co.’s Western Div. in Los 
Angeles. The division presently has 
branch assembly plants in San Fran- 
cisco and Seattle. Initial construction 
of the Denver plant will provide 11,000 
sq ft of floor space for custom-assembly 
of switchboards, lighting and power 
panelboards, switchgear and other elec- 
trical distribution and control devices. 
Completion is expected sometime in 
October. 


Borg-Warner Corp. has announced 
plans to spend approximately $25-mil- 
lion for expansion of its facilities this 
year. Most of the funds are scheduled 
to expand three projects. The Marbon 
Chemical Div.’s new chemical plant is 
being built currently in Washington. 
W. Va. Byron Jackson Div. has under 
construction a new electronics plant 
and laboratory in Santa Ana, Calif. A 
multi-million-dollar Borg-Warner Re- 
search Center is being erected in Des 
Plaines, Ill. 

In addition to these three domestic 
projects, the company is constructing a 
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$11-million plant of Borg-Warner Ltd. 
at Letchworth, England. 


Vvv 


Modern nine-acre brick and steel 
plant plus an adjoining 2-story office 
building are now under construction 
for The Cleveland Cap Screw Co. 
Estimated cost of the undertaking, 
which is scheduled for occupancy some- 
time this fall, is more than $4% mil- 
lion. The new plant will give Cleveland 
Cap about twice the amount of factory 
space it now has in the two Cleveland 
plants. 


A $3'4-million expansion program 


has been scheduled by Link-Belt Co. 
to erect a new foundry and manufactur- 
ing facilities at its Ewart Plant in 
Indianapolis. Construction of the 
foundry is expected to be completed in 
about a year, while the manufacturing 
facilities, which will be started upon 
completion of the foundry, are expected 
to be finished about midsummer of 
1958. 


Vv Vv 


Latest phase of a_ multi-million- 
dollar expansion program to increase 
production of carbon and graphite 
electrodes has been announced by 
National Carbon Co., division of Union 
Carbide and Carbon Corp. This is the 


fourth increase in production facilities 


Circoloy Saws do jobs too tough for 
HSS, not tough enough for carbide — en- 
abling you to cut costs by restricting use of 
carbide and HSS to purposes they serve 
best. Circoloy, supplied exclusively by Circle 
R, widely outperforms HSS in terms of longer 
life, longer production runs, superior cutting. 
For less down time in automation or regular 
production, specify Circoloy Saws. See our 
Catalog N for details. 


Circoloy assures the 
sustained precision performance 
indispensable to automation. 


Consult CIRCLE R Specialists in — 


New York City Pittsburgh 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-179 
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for the company in five years. Com- 
bined annual capacity of the new facili- 
ties will be more than 50 million lb. 


A newly constructed plant in Mil- 
ford, Conn., is the present home of the 
Bridgeport Thermostat Div. of Robert- 
shaw-Fulton Controls Co. The new fa- 
cility, which provides about 50 percent 
increase in manufacturing capacity, is 
located only about six miles from the 
former location. 


Completion of its $600,000 plant 
expansion program has been announced 
by Snyder Tool & Engineering Co. The 


expansion represents a 50 percent in- 
crease in floor space for production of 


automated and special machine tools. 
Other expansion features include an 
ultramodern machine tool assembly 
area, a covered throughway to permit 
trucks to drive into the plant to load 
heavy machinery while .protecting it 
from the elements during shipping 
operation, and a new layout of machin- 
ery in the plant to streamline: flow of 
fabricated machine parts through snag 
grinding, painting and machining op- 
erations to the assembly floor. 


Vv V Vv 
Construction of a plant calculated 
to triple production of its SpeedWay 
Mrg. Co. division has been announced 
by Thor Power Tool Co. The new site, 
15 acres located at LaGrange Park, IIl., 
near Chicago, provides adequate space 


for future additions to the structure. 
All SpeedWay manufacturing and ad- 
ministrative facilities will be moved to 
LaGrange Park when the building is 
completed, and engineering and manu- 
facturing of SpeedWay fractional horse- 
power electric motors also will be 


transferred there. 


Occupancy is ex- 
pected yet this year. 


Vvv 


Facilities at its Southern California 
branch at 816 North Hollywood Way in 
Burbank have been doubled by E. W. 
Bliss Co., West Coast Div. Included in 
the expansion are manufacturing facili- 
ties arranged for assembly of the com- 
pany’s standard die sets. 


A program designed to add nearly 


There is a difference 
in end mills .. . 
MELIN end mills! 
Proof of this 

is evident in the 
continued increase 

in MELIN popularity. 
The growth in 

MELIN tool acceptance 
was by no means an 
accident 

.. . The secret 

is in CONSISTENT 
QUALITY. This 
standard of Quality 
assures you better 
performance . . . 
longer lasting 
performance... 
CONTINUOUSLY... 
from one shipment to 
another. 

Next time you order 
end mills .. . 

specify the finest. . . 


MELIN TOOL 
COMPANY, INC. 


3372 West 140th Street 
Cleveland 11, Ohio 


specify MELIN. 


MANUFACTURED IN 
TWO, THREE AND FOUR 
FLUTE TYPES. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-180 


500,000 sq ft of manufacturing and ad- 
ministrative space to its present facili- 
ties in Sidney, Ohio, is being under- 
taken by Copeland Refrigeration Corp. 
First unit scheduled for construction 
is a plant for refrigeration and air con- 


ditioning compressor manufacturing, 
engineering research and product de- 
velopment. 


Denver branch office of Thor Power 
Tool Co. has been moved to new en- 
larged quarters at 2704 W. 8th Ave. 
The new building offers modern repair 
and service facilities and also permits 
an increase in 
stocks. 


tool and accessories 


Bay Area engineering offices of 


Harvey Aluminum have been moved to 
2020 Milvia St., Berkeley 4, Calif. 

All west coast activities of The 
Bellows Co. are now consolidated in a 
new building at 926 Western Ave., 
Glendale, Calif. which will serve as 
headquarters for both The Bellows Co. 
of Calif. and the Smith Johnson manu- 
facturing division of Bellows. 


Vvv 


Pacific district offices of Carboloy 
Dept. have been relocated at 2106 W. 
Washington Blvd., Los Angeles, Calif. 


New plant at 25800 Groesbeck Hwy., 
Roseville, Mich., has been acquired by 
Richard Brothers Punch Diy. of Allied 
Products Corp. to provide additional 
production area. R-B manufacturing 
facilities previously located at the Mil- 
waukee plant in Detroit 
moved into the new unit. 


have been 
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June 11-23. Stare University oF 
Iowa, College of Engineering. 17th 
Annual Management Course covering 
production planning, job evaluation, 
motion and time study, plant layout, 
materials handling, quality control, su- 
pervisory training and other manage- 
ment phases. Details are available from 
J. Wayne Deegan, 122 Engineering 
Bldg., State University of Iowa, Iowa 
City, Iowa. 


June 11-15. Tue Society oF THE 
Prastics Inpustry, Inc. 7th National 
Plastics Exposition, New Coliseum, 
New York, N. Y. Request further facts 
from society headquarters, 250 Park 
Ave., New York 17, N. Y. 


June 12-15. Cornett University, De- 
partment of Industrial and Engineering 
Administration, Sibley School of Me- 
chanical Engineering. Annual indus- 
trial engineering seminars covering in- 
dustrial management, manufacturing 
engineering, small plant management, 
methods engineering, applied industrial 
statistics and industrial marketing. Get 
all facts from Andrew Schultz, Jr., De- 
partment of Industrial and Engineering 
Administration, Cornell University, Ith- 


aca, N. Y. 


June 14-16. American Society oF 
MECHANICAL Encineers. Applied me- 
chanics conference, University of IIli- 
noise, Urbana, Ill. More details may be 
had from society headquarters, 29 W. 


39th St., New York 18, N. Y. 


June 17-21. American ELectropiat- 
ERS Society, 43rd annual convention. 
Hotel Statler, Washington, D. C. Full 
information may be had from society 
office, 445 Broad St., Newark 2, N. J. 


June 17-21. American Society oF 
MECHANICAL ENGINEERS. Semiannual 
meeting. Statler Hotel, Cleveland, Ohio. 
Write for other information to society 
office, 29 W. 39th St., New York 18. 


June 17-22. American Society ror 
TestinG MATertALs. 59th annual meet- 
ing and 12th apparatus exhibit. Chal- 
fonte-Haddon Hall, Atlantic City, N. J. 
Write for particulars to society office, 
1916 Race St., Philadelphia 3, Pa. 


June 17-22. THe PENNSYLVANIA STATE 
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University. Creative engineering semi- 
nar. Write for further information to 
the university’s General Extension In- 
formation, University Park, Pa. 


June 18-29. Massacuuserts INstiruTe 
or TECHNOLOGY. Special summer pro- 
gram on “Wear Theory in Metal Cut- 
ting and Bearing Design” offered by the 
Metals Processing Div. of the Institute. 


Full details and application blanks may 
be had from Summer Session Office, 
Room 7-103, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 


June 18-29. University or PENNSYL- 
vaNtaA, Wharton School. Refresher con- 
ference on work simplification and 
measurement in office and factory. Send 
inquiries to Dr. A. M. McDonough, con- 
ference director, Wharton Refresher 
Conference, University of Pennsylvania, 
Philadelphia 4, Pa. 


June 25-29. Tue AMERICAN SOCIETY 
FOR ENGINEERING Epucation. Annual 
meeting, Iowa State College, Ames, 
Iowa. For more facts contact society’s 
secretary, W. Leighton Collins, Univer- 
sity of Illinois, Urbana, Ill. 


BARNESDRIL 


give you these features for 


Frastical 


COOLANT CLEANING! 


Magnetic 


COOLANT SEPARATORS 


Automatic —the Separator requires no attention other than 
periodic emptying of the sludge pan. 

Intense Magnetic Power — coolant flow is restricted to intense 
magnetic field so that more ferrous material, entrained abrasives 
and other foreign matter is removed per minute per gallon than by 


any other mehod. 


Double Cleaning Action — magnetized particles form a fan- 
shaped pattern on the surface of the magnetic drum which serves 
to ‘comb out" free abrasive or other materials as the drum rotates. 
Rapid Separation — coolant is processed rapidly, flowing by 
gravity through the separator, for effective circulation at all times. 
No additional coolant supply necessary to compensate for the 


cleaning operation. 


Barnesdril Automatic Coolant Separators remove swarf, sludge 
ond abrasive particles automatically from soluble and oil 


Write for 
Catalog 300E 


COOLANT 


| BARNESDAIL | 


coolants. Built in ten sizes —1¥,, 3, 5, 10, 20, 30, 70, 100, 
280 and 350 gallons per minute, capacity. : 


FILTRATION DIVISION 
BARNES DRILL CO. 


870 CHESTNUT STREET « ROCKFORD, ILLINOIS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-181 
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Silicones 

New edition of 8-page illustrated 
booklet, “Silicones for the Shell Mold- 
ing Process,” describes Union Carbide 
silicones which have proved particularly 
effective as release agents in shell mold 


manufacture; covers LE-46 parting 
emulsion, LS-46 parting solution and 
L-46 modified silicone stock. Silicones 
Div., Union Carbide and Carbon Corp., 


For Free Booklets and Catalogs — Convenient Request Card on Page 163 


Countersink Gage 

Standard countersink gage calibrates 
both countersink tool as well as finished 
countersink machined section of work; 
details of gage are graduated for vari- 
ous angular standard countersink for 
both machine and wood screws. Avail- 
able free when requested on company 
letterhead directly to Dayton Rogers 
Mfg. Co., 2824 Thirteenth Ave. South, 


30 E. 42nd St., New York, N.Y. L-6-1 Minneapolis 7, Minn. 


iteratu 


Forging 

Advantages of new forging technique 
discussed in 6-page brochure, “Cored 
Forgings”; also outlines various ways 
forgings may be cored; well illustrated. 
The Weatherhead Co., Aviation Div., 
Antwerp, Ohio. L-6-2 


Forming 

Complete line of bodymakers, power 
formers and duplex seaming presses for 
medium and high-speed can making 


Production 


at NORTHROP || 


KNU-VISE clamps help inl drillin 


Wherever fast, positive material hold- 
ing isrequired—Knu-Vise toggle-action 
clamps are helping manufacturers do 
a better job. 


One application is shown above. This time Knu-Vise clamps are in 
use on a special fixture developed by Northrop Aircraft engineers 
for simultaneous drilling of seven rocket pod orifice holes for the 
Northrop F-89 Scorpion. Drilling time has been reduced from 10 
hours to 45 minutes—including set-up time. 


REMEMBER— if you have a holding problem—Lapeer Mfg. Co. 
offers a wide range of hand, air and oil operated clamps to increase 
efficiency and lower costs. Our catalog contains complete informa- 
tion. Write for your copy today. 
Manufacturers of over 150 models of manually and air-operated clamps and pliers 
KNU-VISE 
LAPEER MANUFACTURING CO. 
3053 DAVISON ROAD ~ LAPEER, MICHIGAN 
WESTERN DIVISION: 422 Magnclia, Glendale, California « CANADIAN DIVISION: Higginson Engr., Hamilton, Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-182 
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lines described and pictured in 16-page 
Section 3—Catalog 36-B; also included 
are forming and seaming machines for 
round, square and oblong bodies. E. W. 
Bliss Co., 50 Church St., New York 7, 
N. Y. L-6-3 


Solvents 


“How to Strip Paint” deals with 
paint removal by application of alkaline 
or solvent materials; describes steam 
gun, hot flow-on, cold spray, and tank 
stripping methods; tells which materials 
should be used for specific types of 
paint, enamel and lacquer, aad also dis- 
cusses ways to protect stripped parts 
from rust or prepare them for repaint- 
ing. Request only on company letter- 
head to Oakite Products, Inc., 158 Ree- 
tor St., New York 6, N. Y. 


Drill Bushings 

Pocket-size plastic slide chart instant- 
ly calculates proper drill bushing for 
specific drill size; carries selection data 
for all types and sizes of drill jig bush- 
ings up to 134 in. drill size; selector is 
divided into four areas to cover the four 
types of bushings; by selecting the drill 
size desired in the area for the proper 
type bushing, the correct OD and di- 
mension from center to flat for clamp, 
radius for lock screw, and factors 
needed for jig design are shown at a 
glance. Request only on company let- 
terhead to Universal Engineering Co., 


Dept. T, Frankenmuth, Mich. 


Diamond Tools 

Wheel dressing tools, Series CDP-400, 
which utilize cemented diamond parti- 
cles for use on thread, centerless, inter- 
nal, external tool, rotary, or surface 
grinders or in other special application 
presented in well-illustrated folder dis- 
cussing advantages and important fea- 
tures. Koebel Diamond Tool Co., 9456 
Grinnell Ave., Detroit 13, Mich. L-6-4 
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Wheel Forming Attachment 
Extensively illustrated folder shows 
important features and uses of com- 
pany’s Model No. 10 universal Diaform 
wheel forming attachment for cylindri- 
cal type grinders; describes how it can 
be used for fast, economical forming 
and retruing of complex forms on grind- 
ing wheels. Pratt & Whitney Co. Inc., 
West Hartford 1, Conn. L-6-5 


Coolant 


Lusol line of water based metalwork- 
ing products for machining, grinding, 
rolling, drawing, forming and stamping 
covered in 16-page illustrated catalog; 
Describes properties, uses and advan- 
tages. F. E. Anderson Oil Co., Dept C, 
Portland, Conn. L-6-6 


Press Controls 


Controls designed to provide better 
operation of presses, press accessories, 
automatic feed devices, scrap cutters, 
etc. shown in illustrated 12-page cata- 
log; emphasizes important features and 
characteristics of the controls, and 
points out main advantages such as efh- 
ciency, flexibility and safety which they 
provide. Danly Machine Specialties, 
Inc., 2100 S. Laramie Ave., Chicago 50, 
Til. L-6-7 


Compressed Air Systems 
Easy-to-read, pocket-size booklet, 
“Some Compressed Air Problems and 
How To Solve Them,” describes mois- 
ture problems, why they are created, 
and what to do about them. Companion 
brochure, “Moisture Control by Vi- 
Speed,” has been revised to include re- 
cent improvements in Vi-Speed Dehu- 
midi-Filters and describes the Dryolite 
desiccant used in them. Van Products 
Co., 5789 Old Ridge Rd., Erie 7, Pa. 
L-6-8 


Cylinders, Valves 
Comprehensive 36-page Bulletin 
#22 A provides complete information 
on the company’s series QH 1000 psi 
and RH 2000 psi as well as the Hydrolic 
directional control valves. Extensively 
illustrated, includes specification draw- 
ings and tables plus engineering data. 
Pathon Mfg. Co., Pacific Ave., Cincin- 
nati 12, Ohio. L-6-9 


Cutting Tool Accessories 

Catalog 55 covers line of quick 
change holders and adaptors for mills, 
drills, reamers ete., and standard ma- 
chiné tool accessories such as arbors, 
spacing collars chucks, collets; includes 
engineering drawings and specifications 
tables for each type accessory. Catalog 
also contains useful engineering data 
pertinent to this field. Beaver Tool and 
Engineering Corp., Box 429, Royal Oak. 
Mich. L-6-10 
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Gaging for Automation 
Comprehensive 25-page catalog, “Au- 
tomation Gaging Systems and Standard- 
ized Control Units” explains the four 
gaging systems used for automatic con- 
trol and describes components that 
make up each system, as well as outlin- 
ing various types of control gaging; 
extensively illustrated by photos, draw- 
ings and diagrams. Federal Products 
Corp., 1144 Eddy St., Providence 1, 
R.1. L-6-11 


Steel Punches 

Illustrated brochure on high speed 
steel punches presents 55 problems and 
their solutions in a manner to empha- 
size important features and advantages 
of company’s product. Pivot Punch and 
Die Corp., North Tenawanda, N. Y. 

L-9-12 


Presses 

Double action straight side presses 
ranging from 200 to 2000-ton capacity 
described and illustrated in 28-page 
brochure; discusses in detail various 
special features of the presses including 
the 1, 2 and 4-point suspension presses; 
includes specifications and dimensions. 
Danly Machine Specialties, Inc., 2100 
S. Laramie, Chicago, III. L-9-13 


industrial Diamonds 


Informative 16-page booklet, “The 
Diamond That Pays for Itself,’ pre- 
sents story of industrial diamonds in- 
cluding historical background, uses and 
applications, and advantages of this 
material in its various forms; illus- 
trated. Industrial Diamond Associa- 
tion of America, Inc., 589a Turnpike, 
Pompton Plains. N. J. L-6-14 


STAN ... the Die Set Man Says: 


4% | 
Standard” | 
CHROME VANADIUM | 
DIE SPRINGS KEEP 
| 

| 


DEPENDABLE UNIFORMITY! Made 
from the finest electric furnace chrome 
vanadium steel, Standard Die Springs 
meet the most exacting standards for 
quality and performance. 


MAXIMUM SPRING LIFE! Because of 
their metallurgical and design fea- 
tures, Standard Die Springs last longer 
even under the toughest conditions. 


REDUCE DOWNTIME! Minimum re- 
placement and labor — maximum 
production. 


COMPLETE LINE! Standard Die 
Springs may be ordered in all types 
and sizes. 


FOR FAST SERVICE, order Standard 
Die Springs through your nearest 
Standard Die Set Branch Office. 


PRODUCTION 


HUMMING! 


QW... STANDARD SIMPLIFIES 
Nv DIE SPRING SELECTION! 


New! Spring Selection Chart 

Eusy-to-read Wall 
Chort contains 
complete specifica- 
tions on all types 
and sizes of Stand- 
ard Chrome Vana- 
dium Die Springs. 
Send coupon. 


Contains complete 
technical data, speci- 
fications and prices 
on all Standard Die 
Springs. Send coupon. 


ifterence in 
4 STANDARD 


STANDARD DIE SET MFRS., INC. 
1487 Elmwood Ave., Prov. 7, R. 1. 
New York * Philadelphia * Buffalo * Detroit 
Grand Rapids * Indianapolis * Louisville 


Please send 
Die Spring Catalog Wall Chart 


OR FURTHER INFORMATION, USE READER SERVICE CARD; 
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Contour Machining 


Twenty-four page “Report on First 
Annual Contour Machining Confer- 


ence” offers papers presented at con 
i ference covering recent developments ‘ 

H | 1G} ir FR R E + TT E N CY of tracer-controlled production meth- 

' \ ods. Request only on company letter- 

P H EATI NG E. Rush El Monte, Calif. 
UNITS 


Quick-Change Tools 

Most recently introduced quick- 
change tools, including straight shank, 
flange type, R-8 shank, Morse shank 
and MM shank holders and adapters 
for all types of boring, drilling and 
milling, are presented in_ illustrated 
brochure; also covers typical tool appli- 
cations. The Portage Double Quick 
Tool Co., 1054 Sweitzer Ave., Akron. 
Ohio. L-6-15 


The Lepel line of Induction heat- 
ing units represents the most advanced 
thought in the field of electronics as well as 
the most practical and efficient source of heat yet 
developed for industrial heating. With a background of half 

a century of electrical and metallurgical experience, the name Lepel Die Casting 

has become the symbol for quality in induction heating equipment Informative brochure contains com- 
embodying the highest standards of engineering achievement, dependable 


plete explanation of specialized tech- 
low cost operation and safety. niques used in small parts, high-speed 


die casti > s c ici is- 

If you are interested in the application of induction heating you are invited 

te send samples of the work with specifications of the operations to be maintenance provisions; well illustrat- 

P performed. Our engineers will process these samples and return the com- ed. DCMT Sales Corp., 80 Shore Rd.. 
} pleted job with full data and recommendations without any cost or obligation. 


Port Washington, N. Y. L-6-16 


TYPICAL INDUCTION HEATING APPLICATIONS | Grinding Wheels 
A Fadel Pocket-ize 36-page booklet, “Mount 
aah transformer terminals. A pre- ed Wheels,” introduces detailed .infor- 
cision operation made so simple that mation on maximum operating speeds 
even unskilled operators can achieve in 8 easy-to-use tables 


. thus relieving 
excellent results on a production operator of need for computing such 
basis. 


data; booklet is so designed as to facili- 

< tate users’ correct application; also 
. contains rules for safe and efficient op- 
eration plus information on standard 

sizes of mounted wheels and standard 
mandrel sizes applicable for each. 
aus } Grinding Wheel Institute, 2130 Keith 
Bldg., Cleveland 15, Ohio. L-6-17 


The simultaneous soldering of a 
group of components within one 
load coil is an ideal application 
for induction heating. The assem- 
blies consist of mounting studs and 
tubes inserted into a machined 
part together with preformed sold- 
er rings. The heating is done so 
rapidly that there is practically 
no scaling or discoloration. 


Adhesives, Coatings, Sealers 

Official U. S. Government specifica- 
tions for wide variety of adhesives, 
coatings and sealers listed in file form 
in pocket-size 14-page folder; each 
page has tab designating type of gov- 
ernment specifications to be found on 
that page; also includes cross refer- 
ence. Adhesives and Coatings Div., 


Electronic Tube Generators—1 KW; 22KW; Minnesota Mining & Mfg. Co., 423 
° 
5 KW; 10 KW: 20 KW: 30 KW; 50 KW; 75 KW; 100 KW. Piquette Ave., Detroit 2. Mich. L-6-18 
Spark Gap Converters 2 KW; 4 KW; 7!2 KW; 15 KW; 30 KW. 

Force Gage 

WRITE FOR THE NEW LEPEL CATALOG .. . 36 illustrated pages packed Six-page folder presents information 

fer with valuable information. on capabilities of Dillon force gage and 

=. ra All Lepel equipment is certified shows how it can be adapted to variety 

te yay of test setups; extensively illustrated 

J Commission. with photographs to show its applica- 

tions and how to use it. W. C. Dillon & 

LEPEL HIGH FREQUENCY LABORATORIES, INC. Co., Inc., 14520 Keswick St., Van Nuys. 
‘55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 


Calif. 


L-6-19 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-184 
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Too! Steel 


More than 2800 individual sizes of 
air, oil and water hardening tool steels 
are lis 4d in new Stock List Booklet 
No. 12; tab indexed for quick reference, 
the booklet contains separate sections 
for each grade; easy-to-read selector 
chart aids user in choosing best tool 
steel for specific job; also classifies each 
steel by general application includes 
SAE numbers, data on analyses, heat 
treating and mechanical properties, and 
description of general qualities. The 
Uddeholm Co. of America, Inc., 155 E. 
44th St., New York, N. Y. L-6-20 


Metal Fabrication 

Twelve-page brochure, “Looking 
Ahead with The Plume & Atwood Mfg. 
Co.,” prepared in connection with com- 
pany’s planned program for product 
diversification; presents details con- 
cerning available facilities, background, 
experience and capabilities of the engi- 
neering staff. The Plume & Atwood Mfg. 
Co., Thomaston, Conn. L-6-21 


Surface Measurement 

Illustrated 8-page technical bulletin 
on surface measurement contains prin- 
cipal details of ASA Standard B46.1- 
1955 on surface roughness, waviness 
and lay as well as supplementary 
material, arranged for easy reference; 
includes basic definitions; how to desig- 
nate characteristics of roughness, wavi- 
ness and lay, on drawings; measuring 
specified surface characteristics; ex- 
plains types of roughness-height aver- 
age with arithmetical and rms average, 
etc. Micrometrical Mfg. Co., 345 S. 
Main St.. Ann Arbor, Mich. L-6-22 


Grinding Wheel Manufacture 
Illustrated brochure, “Electronic 
Formulation,” explains how company 
utilizes electronics in the calculation of 
manufacturing formulas for its grind- 
ing wheels. Bay State Abrasive Prod- 
ucts Co., Westboro, Mass. L-6-23 


Bushing Bond 

Informative folder describes applica- 
tion and advantages of BK #7 bushing 
bonding cement for locating and retain- 
ing drill jig bushings without distortion 
of the jig plate or misalignment of the 
hole pattern. Sheridan Products, Inc., 
1054 E. Hyde Park Blvd., Inglewood 3, 
Calif. L-6-24 


Synthetic Fluids 

Properties, applications and charac- 
teristics of Ucon synthetic fluids and 
lubricants covered in 52-page booklet, 
Form 6500D; illustrated by photos, 
graphs and charts. Carbide and Carbon 
Chemicals Co., 30 E. 42nd St., New 
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TOOL STEELS 


VULCAN Vairloy, used by Algon- 
quin Tool & Mfg. Co., Chicago, 
makes dies with negligible distor- 
tion in hardening, that produce 
100,000 TV bases per grind. 


Solving troublesome problems 


Here’s another good reason why Vulcan tool steels are 
ahead—for present Vulcan customers and for you. 


Algonquin Tool and Mfg. Company had a problem of 
making dies with absolute minimum distortion in hard- 
ening. Results were outstanding—heat treat distortion 
was negligible—close tolerances were met with a mini- 
mum of grinding after hardening—tools gave 100,000 
stampings per grind. 


If you have a tool steel or die problem—look ahead to 
Vulcan. A representative is nearby. 


Vulcan Crucible Steel Division 
HK H. K. Porter Company, Inc. 


Aliquippa, Pennsylvania 
Offices ond warehouses in Pittsburgh, Newark, Cambridge, 


e, Buffalo, Detroit, Lansing, Chicago, 
Milwaukee, St. Lovis (N ') Bridqerort 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-185 
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YOU GET A 


CREATIVE 
AUTOMATION 
SERVICE 


AT 


w.F.&0Hn BARNES: 


Metal Fastener 
Assembly Equipment 


Now to better serve your needs and help you solve automation 
problems quickly, Barnes offers a two-fold coordinated service. 


— e/ / 
COMPLETE PRODUCTION-LINE ENGINEERING Costing Automatic A A 


Leak Test Machine 
For new production line methods calling for either automatic or semi-automatic 
operations, you'll find at Barnes an experienced engineering staff to work with 
you. Detailed plans and proposals will be submitted for your consideration 
and can be depended upon to give you the latest in automation ideas and the 
very best of proven mechanical, hydraulic, and electrical actuation methods. 
Ask for a survey early in your planning program. 


DESIGNING & BUILDING SPECIALIZED UNITS 


The second and equally important part of Barnes two-fold service is the 
designing and building of specialized individual units to suit your specific 
needs. At Barnes you'll find a coordinated service where electrical, mechanical, 
hydraulic, fixture and tool engineers work together as a team, The com- 
bined efforts of a highly skilled and experienced engineering staff, coordinated 


with complete manufacturing facilities, help you save time by eliminating 
divided responsibility. 


ASK FOR A METHODS ANALYSIS 


Find out today why more and more Production Executives are turning to 
Barnes for a practical solution to their automation problems. We will be 
pleased to analyze your requirements, offer recommendations, and submit 
@ cost estimate in a formal proposal if you so desire. 


Automatic 
Roll-Over Unit 


Builders of Better 
Machines and 

Equipment since 


43) $. WATER ST. ROCKFORD, ILLINOIS 


SPECIAL MULTIPLE SPINDLE MACHINE TOOLS © SPECIAL 
PROCESS EQUIPMENT © SPECIAL ELECTRICAL CONTROLS 
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As a recent board meeting, J. B. 
Perkins was elected president of The 
Hill Acme Co. Other new officers 
elected for the company were L, L. 
Hercik, vice-president and _ general 
manager; H. W. Sullivan, vice-presi- 
dent; J. R. Short, secretary; A. C. 
McDaniel, Jr., assistant secretary; and 
K. F. Bruch, Jr., treasurer. A. C. 
McDaniel, Sr., who has been president 
of the firm, was named active chairman 
of the board. 


National Society of Professional En- 
gineers has elected Robert J. Rhine- 
hart as president of the organization. 
Mr. Rhinehart, who will officially take 
over his duties on July 1, is division 
superintendent for the Arkansas Power 
& Light Co. 


At the annual meeting of the Metal 
Powder Assn., members reelected Mor- 
ris Boorky, president of Presmet 
Corp., to serve as association president 
and also elected him chairman of the 
board of directors. Lewis W. Davis, 
president of Metal Hydrides, Inc. was 
elected first vice-president of the or- 
ganization. 


Clarence A. Button was 


Phillips has been 


Steel Founders’ Society of America 
elected Howard F. Park, Jr. to the 
office of president at the society’s recent 
annual meeting. Mr. Park is vice- 
president, sales, of General Steel Cast- 
ings Corp. Other officers elected in- 
cluded George W. Myers, president 
of Crucible Steel Casting Co., as vice- 
president; F. Kermit Donaldson 
executive vice-president; R. G. Parks, 
treasurer of National Malleable and 
Steel Castings Co., treasurer. 


Atkins Saw Div. of Borg-Warner 
Corp. has announced appointment of 
Herman E. Happel as director of re- 
search and development in charge of 
engineering research, product design 
and development. Mr. Happel is a 
veteran of more than 20 years’ experi- 
ence in this field. 


Elections to top management posts at 
Whitney Chain Co. which were an- 
nounced at the time of Mr. Whitney’s 
elevation to president, included the 
naming of Einar A. Hanson to the 
post of vice-chairman of the board and 
of Brenniss G. Tyrrell to the office of 
executive vice-president and treasurer. 


George S.:Chiaramonte has been 
elected vice-president and general sales 
manager of The E. Horton & Son Co. 
Active in the chuck industry for the 
past 11 years, he was Horton’s Cleve- 
land representative before joining the 
firm as sales manager of the Chuck Div. 
in 1949. He has been general sales man- 
ager of both the Horton Chuck and 
Gabb Special Products Divs. since 1945. 
Mr. Chiaramonte is a member of ASTE’s 
Hartford chapter. 


Three new vice-presidents at Abra- 
sive and Metal Products Co. included 
W. R. Morgan, W. H. Fellows and 
L. B. Bellamy. Mr. Morgan is also 
vice-president of Sterling Grinding 
Wheel Co. and will serve as general 
manager of operations of that com- 
pany. Mr. Fellows, in addition to over- 
all duties to the parent firm will con- 
tinue to direct sales of the two abrasive 
subsidiaries, The Peninsular Grinding 
Wheel Div. and Sterling Grinding 
Wheel Co. Mr. Bellamy, formerly gen- 
eral manager of operations for Sterling 
Grinding Wheel, will direct manufac- 
turing operations of Abrasive and 
Metal Products’ subsidiaries. Mr. Bell- 
amy is a past president of ASTE. 


elected president of the Na- 
tional Screw Machine Prod- 
ucts Assn. during that or- 
ganization’s annual meet- 
ing. Mr. Button is assistant 
to the executive vice-presi- 
dent of Nueller Brass Co. 


elected president and a di- 
rector of Alloy Steels, Inc. 
according to an announce- 
ment by the company’s 
board. Mr. Phillips previous- 
ly was executive vice-presi- 
dent of the corporation. 


Lewis H. Whitney has been 
elected president of Whitney 
Chain Co. During his many 
years of service, he has been 
designer, chief draftsman, 
chief engineer, works mana- 
ger, and has been vice-presi- 
dent since January 1955. 


A. J. DeWolf was elected 
president and treasurer of 
Dreis & Krump Mfg. Co. at 
a special meeting of the 
board of directors. Asso- 
ciated with the firm since 
1945, he was vice-president 
and general sales manager. 
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New O-M High Pressure 
equipped with 
Removable 
Rod Gland Cartridge 
accuratety machine 


NEAVY DUTY 
STEEL HEADS 


HEAVY WALLED | 
SEAMLESS STEEL TUBING 


REMOVABLE ROD 
GLAND CARTRIDGE 


O-M Series TH oe 
Mydraviic 2000 PS/ 


Meets JIC Standards 


The O-M-engineered removable Rod 
Gland Cartridge is constructed with a 
heavy wall steel shell threaded for quick, 
easy removal, and accurately piloted in 
rod head to assure perfect alignment. In 
most applications cartridge can be re- 
moved easily without removing mounts 
or the rod nuts. You simply loosen and 
remove with a spanner wrench 
A Rod Packing — Vee type, non-adjustable, 
self-compensating, rod gland packing 
— multiple lip seal with excel- 
ent pressure sensitivity and long life 
B Rod Bearing — Extra long, bronze rod 
bearing provides large bearing surface 
located well forward for maximum sup- 
port of piston rod 
Cartridge ‘‘O"' Ring Seol — With leather 
ck-up washer provides positive seal 
and acts as friction lock to retain car- 
tridge 
Rod Wiper — Homogeneous lip type lo- 
cated well forward to prevent accumu- 
lation of dirt in pocket. Metallic scraper 
(AN approved) available and inter- 
changeable with wiper 
Pilot O.D. of cartridge serves as pilot 
for cylinders mounted on rod end 
O-M Series TH High Pressure Hydraulic 
(oil) rated at 
2000 P.S.I.—are available in bore sizes 
1% to 8-inch inclusive. Descriptive draw- 
ings of cylinder, mounts, mounting brack- 
ets and capacity chart are 
included in the new O-M 
Bulletin 105. Mail coupon 
for your FREE copy today 


o 


| 


onrman- mittee MACHINE CO. | 
I “13 143rd Street, Hammond, Ind. ! 
lo Have representotive coll [] Send Bulletin 105 4 
Name _Position 
Address__ 
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Board of directors of Vanadium- 
Alloys Steel Co. has elected George A. 
Roberts to the office of vice-president 
of technology to fill a vacancy on the 
board. Associated with the company 
since 1941, he formerly held the post 
of chief metallurgist. Dr. Roberts, who 
has just completed a year’s term as 
international president of American 
Society for Metals, is also a member 
of ASTE’s Pittsburgh chapter. 


New executive vice-president of H. K. 
Porter Co., Inc. is Charles L. Holbert, 
who joined the firm earlier this year as 
a vice-president. He now _ succeeds 
Clarence R. Dobson who retired. 


Selden T. Williams has been ap- 
pointed a director of Scoville Mfg. Co. 
Mr. Williams, who is well-known for ex- 
tensive activity in the field, is a vice- 
president and director of Scovill as well 
as generai manager and president of 
A. Schrader’s Son, Inc., and president 
and treasurer of Schrader-Scoville Co. 
Proprietary Ltd. of Australia. Among 
inventions credited to Mr. Williams are 
power press safety controls and various 
improvements used in pneumatic tube 
construction and servicing. 


Two appointments at The Timken 
Roller Bearing Co. involved James 
Freese who was made general produc- 
tion manager and Charles L. Richey 
who succeeded Mr. Freese in his for- 
mer position of assistant general pro- 
duction manager. Mr. Richey has been 
production manager of the company’s 
Canton Bearing Div. 


Election of W. H. Blackburn to the 
office of vice-president has been re- 
vealed by The Billings and Spencer Co. 
and The Peck, Stow & Wilcox Co. 
Election was made by the boards of di- 
rectors of both firms. Mr. Blackburn 
was assistant to the president of Bill- 
ings and Spencer. 


J. Frederic Byers, Jr., formerly 
executive vice-president of A. M. Byers 
Co. was recently elected president of 
the company. He succeeds A. B. Drast- 
rup who resigned. 


Don F. Darden has joined the staff 
of The Ohio Oi! Co. as superintendent, 
in charge of all physical aspects of the 
company’s research center. Mr. Darden 
is a member of ASTE’s Denver chapter. 


J. O. Phillips and Rebert B. Cor- 
bett have been named assistants to the 
president of Heppenstall Co. Mr. Phil- 
lips previously was assistant to the ex- 
ecutive vice-president of sales. Dr. 
Corbett also will continue to head the 


research department. 


Pressed Metals of America, Inc. has 
announced promotion of Edmund West 
from plant manager and _ assistant 
treasurer of the company to the office 
of vice-president in charge of manu- 
facturing. At the same time Donald J. 
Clark was promoted from sales repre- 
sentative to the post of sales manager, 
and Louis J. Aure was appointed to 
the newly created position of chief en- 
gineer in charge of new products and 
design. Mr. Aure was formerly associ- 
ated with Ford Motor Co. 


Richard E. Whinrey was recently 
elected a vice-president of Link-Belt 
Co. He previously was general man- 
ager of the company’s Ewart Plant. 


New officers elected by the board of 
The Boyer-Campbell Co. included R. G. 
Campbell, who was made president 
and general manager; John F. 
Phillips became vice-president; Harold 
McGuffin, treasurer; and William P. 
Goudie, secretary. 


Robert R. Jenness of Northwestern 
University has been elected president of 
the 1956 National Electronics Confer- 
ence. Among other officers elected were 
Karl E. Rollefson of Muter Co.. ex- 
ecutive vice-president, and John M. 
Gage of Purdue University, chairman 
of the board of directors, and John S. 
Powers of Bell and Howell Co., execu- 
tive secretary. 


Edgar Washburn, formerly vice- 
president and general manager of 
American Engineering Co., has been 
elected to the office of executive vice- 
president of the company. Succeeding 
him in his former post is W. C. Miles 
who has been vice-president and as- 


sistant general manager of American 
Engineering. 


Two recent announcements from De 
Soto Motor Corp. involved William B. 
Shimer who was named chief industrial 
engineer for the division, and Vaughn 
E. Hayes who was promoted to re- 
place Mr. Shimer as master mechanic. 
Mr. Hayes formerly was chief tool en- 
gineer for De Soto. 


Harold Ruehl is now chief engineer 
of Erickson Tool Co. succeeding Robert 
F. Jacobs who died. Mr. Ruehl was 
previously associated with Industrial 
Power Div. of International Harvester 
Co. as chief tool engineer. 


William J. Dewar has become as- 
sociated with Furane Plastics Inc. as 
product engineer. Mr. Dewar, who has 
been chief chemist at Flexfirm Prod- 
ucts and project engineer at Standard 
Plastics, will now be responsible for 
development work on epoxy molding 
and related compounds. 
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technical 


ae INSULATION with a great 
tolerance for heat is being produced by 
exposing a specially formulated plastic 
to a beam of electronics. The electronic 


stream, traveling with the speed of 
light, is radiated 
from a_ speci 

y a spec ial Irradiated 


General Electric 
Electron Beam 
generator. This 
technique for ir- 
radiating special polyethylenes was de- 
veloped jointly by Sequoia Process 
Corp. and Stanford Research Institute. 
For the process, a specially formulated 
polyethylene, called Hyrad, is exposed 
to radiation by SRI’s cobalt-60 source 
of gamma rays. Strands of Hyrad- 
coated wire are passed on pulleys over 
a set of rollers and under the beam of 
radiation. Each segment of wire re- 
ceives precisely the same amount of 
radiation because it follows the same 
path through various beam intensities. 
Although some plastics are degraded 
by radiation, Hyrad appeared to be 
improved, producing a material es- 
pecially adaptable as a jacketing ma- 
terial for wire and cable in_high- 
temperature environments such as those 
surrounding jet aircraft and various 
electronic components. 

Physical characteristics of the special 
irradiated plastic enable tight shrink- 
fitting under considerable tension for 
such applications as insulating capaci- 
tors, lugs, splices and soldered joints. 

Experimenters foresee possible fu- 
ture nonelectrical industrial uses in 
such examples as tubing to transport 
hot fluids and certain chemicals. 


Plastic Creates 
Super-Insulation 


ENT of technique for mark- 
ing dial graduations with a precise 
accuracy is revealed by Precision 
Photomechanical Corp. Through opti- 
cal generation, lines are exposed on 
photograp h- 
ic glass plates in 
a rotating camera. 
Each line is ex- 
posed over 200 
times through the 
same optical system, resulting in an 
averaging effect that avoids possibility 


Photo Method 
Marks Dials 
With Precision 


1956 


June 


‘may be produced. 


of error. Uniform accuracy of line 
width and spacing, length and their 
arrangement (whether uniform, loga- 
rithmic or in accordance with special 
requirements) are 
fractional lines, as 
nonprime numbers 


produced. Even 
well as prime or 
in any frequency 
Circular faces from 


1 to 12 in. in diameter may be divided 


into as many as 2000 lines per periph- 
ery inch by means of the new process. 

No_ photographic 
tures 


reductions or pic- 
Marking calibra- 
tions may be of any size, color or com- 
bination of colors. 


are required. 


* 


Co. announces that it is 


building a machine which is 


espe- 
cially designed for the ceramic tool bit 

program. The 
For Ceramic Tools “UUipped with 


built-in dynamom- 

eters to measure 
the forces acting on the ceramic tool 
under a variety of conditions. Accord- 
ing to Norton engineers, tabulated re- 
sults from these tests possibly will dic- 
tate design of machines of the future. 


with 
High Speed 


Model 4B /M2 /E2 
Equipped with standard 
work track 
(Optional Equipment). 


Let us prove to you the many 
reasons why this MARVEL 
Hack Saw offers the cheapest, 
most accurate and fastest ‘“‘cut- 
off” method available to you 
at a low initial cost. 

Ask your dealer, or write us 
for Bulletin GP35 which fully 
describes and illustrates the 
many exclusive features which 
makes this Hack Saw Machine 
your “best buy”’. 


Accuracy, Economy 


MARVEL No. 4B 
HIGH SPEED HACK SAW 


Exclusive features 


. Horizontal Ball Bearing Saw Frame. 


Screw Feed—Avutomatic or Hand Driven. 


Quick Return Stroke—allows greater number 
of strokes per minute. 


Simple Positive Coolant System. 


. Adjustable Stroke—can be shortened for larger 


capacity. 


. Speed Range—available in 1, 2 or 4 speed 
models for wider range of work. 


ARMSTRONG-BLUM MFG. CO. - 5700 Bloomingdale Avenue - CHICAGO 39, ILL. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-6-189 
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DIE COST WHERE 
COUNTS MOST... 


.. BEFORE the die 
gets in the toolroom 


Nothing makes a diemaker meaner than a sticky punch holder. 
Count the number of times he removes that holder building up 
a die and it’s foolish to save a few dollars buying second-rate 
die sets. 


That can’t happen with Detroit Die Sets because .. . 


... from start to finish, under one roof, Detroit Die Sets are 
continuously inspected for accuracy, whether it’s turning 
a shank or superfinishing a guide pin. Misalignment 
doesn’t have a chance. 


. we are constantly working to improve our die sets. Re- 
cently developed ball bushings are an example. Extensive 
testing, in our own and customers’ plants, has proven 
their value on certain applications. Now, they‘re avail- 
able on Detroit Die Sets to extend production runs as 
well as making the diemaker’s job an easier one. 


Details on the use of ball bushings plus other helpful information on cost- 
cutting Detroit Die Sets are available upon request. Write today, or see 
your local representative—he’s as near as your phone. 


Offices 
in Principal 
Industrial Centers 


L DIE SET 
CORPORATION 


Contact Surface Testing 


A new method of testing surface fin- 
ish of workpieces has been developed in 
the laboratories of the German railroad 
system according to an article by V. 
Schneider and W. Reimann in the 
March issue, 1956, of W erkstattstechnik 
und Maschinenbau. 

The material, designated as Plastic 
No. 4030b, belongs to the group of 
plexiglass materials used by dentists. 
To produce a contact duplicate of the 
surface to be tested, the authors recom- 
mend the following procedure: all oil 
and fatty substances are removed from 
the surface and building up of a wall 
made of clay enclosing a portion of the 
surface of about 1 x 2 inches. A powder 
is then mixed with a special liquid until 
a viscous mixture develops which can 
be poured onto the surface up to a 
height of about 4% inch. The mixture 
hardens fast and heats somewhat dur- 
ing the hardening process, requiring 
about 15 to 20 minutes time for the 
sample to cool to room temperature. 

The sample sticks slightly to the sur- 
face and can be removed by lightly 
tapping it with a hammer. The sample 
can be idenitified with a pencil marking. 
It can then be tested in the Leitz Forster 
instrument for surface accuracy. 


Cutting Edge Temperature 


Tool temperature has a considerable 
effect on tool life and permissible cut- 
ting speed. It increases by the 0.36 
power of the cutting speed in the case 
of cast iron and 0.5 power in the case 
of steel according to an article in Werk- 
stattstechnik und Maschinenbau of Jan- 
uary 1956, and a report by P. N. Mala- 
chow in Westnik Maschinostrojenija, 
1955 No. 4, pages 50 to 54. 

These power factors agree fairly well 
with previous findings and permit estab- 
lishing a relationship between cutting 
speed and temperature. The author has 
developed an attachment to preset a 
desired tool temperature by means of 
an electric resistance. The temperature 
developed, which is measured by a 


& 


thermocouple, conteracts the voltage of 
the attachment. In the event that the 
voltages, developed and preset, are dif- 
ferent in magnitude, a special motor 
changes the resistance and increases or 
decreases the rpm ef the drive motor. 
Clamped-on tips are used when cut- 
ting dry; the tips must be electrically 
insulated from the toolholder in order 
to avoid a secondary thermocouple. 
When cutting with a coolant, such insu- 
lation is unnecessary. 


Hydraulic Drives for 
Machine Tools 


A survey of hydraulic drives devel- 
oped in Europe for use in machine tools 
is given in a 50-page booklet published 
by A. Duerr and O. Wachter as No. 118 
of Werkstattsbuecher, Springer Verlag. 

The publication starts with the prin- 
ciples involved and shows typical hy- 
draulic circuits. This is followed by a 
discussion of quality of hydraulic oils, 
their compressibility, recommended oil 
velocities, cooling of the oils and simi- 
lar items. Pumps, from simple to more 
complex designs are described, among 
them the van pump by Forst-Enor, the 
Thoma-radial piston pump, the Heller 
pump and the Sturm-Boehringer drive. 

Various types of valves are discussed, 
as well as the checking of spools, cylin- 
ders and other troubles that frequently 
arise in hydraulic circuits. 


Forging Turbine Buckets 


A thorough investigation of plastic 
deformation and friction involved in 
accurate forging has been made_ by 
K. Reicherter and is published in 
Schmiedetechnische Mitteilungen No. 1, 
1956, a supplement to Werkstattstech- 
nik und Maschinenbau No. 2, 1956. 

The author indicates that the plastic 
flow in the die depends on the size and 
shape of the flash and on the pressure. 
Although this finding is not entirely 
new, it is rarely realized in practice that 
an inadequate ratio of width of the flash 
to its height affects the forging opera- 
tion considerably, particularly in cases 
where small workpieces are to be forged 
to a relatively high degree of accuracy. 

Plasticity conditions are discussed 
and the friction in the die. A formula 
is developed for the required pressure 
in relation to the dimensions of the 
flash. The resistance to flow in the flash 
is likewise expressed by an equation 
taking into account the stresses that 
develop in the work in the forging op- 
eration. 

These and other formulas are applied 
to an investigation of the forging of 
turbine buckets. Diagrams are devel- 
oped for horizontal and vertical stresses 
existing in the various cross sections of 
a turbine bucket. It is also possible, with 
the aid of the developed formulas, to 
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Even Unskilled Labor Can Use This Versatile 


Tool Accurately! It Simplifies Internal Grooving 
Problems, Cuts Production Costs! 


A) Cuts two grooves of dif- B) Cuts 2 double-bevelled C) Cuts grooves in two bores 


ferent depths and widths in grooves at opposite ends of of different diameters from 

one single operation from bore in two operations from same reference surface. Tool 

same reference surface. same reference surface. Tool banks on reference surface. 
banks in recess of fixture Then workpiece is reversed 
then on plug. and tool banks on plug. 


D) Locates and cuts groove E) Cuts groove in bore located F) Cuts groove in a bore from 


when surfaces of workpiece in protruding member of inaccessible reference sur- 
are not square with axis of workpiece. Reference surface face eliminating facing oper- 
bore, making it impossible to on under side of protrusion. ation. Tool banks on plug set 
bank tool on either face. in fixture. 


Amazingly versatile! Your toughest recess cutting problems can be 
met simply and efficiently with the Waldes Truarc Grooving Tool 
because it offers a whole range of possibilities beyond the range 
of ordinary recessing tools. 


Wide Cutting Range! The Waldes Truarc Grooving Tool comes in 5 
models...enabling you to cut accurate grooves in housings with 
diameters from .250 to 5.00 inches. 


Send Your Problems to Waldes! Send us your blueprints...let 
Waldes Truarc Engineers give you a complete analysis, price quoto- 
tion and delivery information on the most econaqmical tool set-up 
for your porticular job. There is no obligation! 


Write NOW for a 20-page manual containing full information on Waldes Truarc Grooving Tool 


WALDES 


TE-068 
Wades Kehinoor, Inc., 47-16 Austel Pl., 1, 


Please send me your new 20-page technical manval 
on the Waldes Truorc Grooving Tool, (GT-2-53) 


Ve 


GROOVING TOOL 


Made by the Manutacturers of Waldes Truarc Retaining Rings 
WALDES KOHINOOR, INC., 47-16 Austel Place, L.1.C.1,N.¥ 
Waldes Truarc Grooving Tool Manufactured 
Under Pat. 2,411,426 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-191 
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automation pays... 
EVEN ON SHORTER RUNS 


Yes, it does — when you automate with standard Baker Basic 
machines. They cost much less than a machine specially built 
for only one part . . . and pay off quicker. For example, a 
manufacturer recently installed 3 Baker Basics on relatively 
low-production jobs. He estimates that the savings through 
automatic operation will pay for the machines in 3 years or less. 
Ultimately he will incorporate these Baker Basics into a transfer 
machine. Baker Basics can be retooled with comparative’ ease 
and at less expense. They needn’t be completely “rebuilt” for a 
change in product or production method. For drilling, boring, 


tapping and other machining operations. In 5 sizes. 


BAKER BROTHERS, INC., Dept. TE-656 


Toledo, Ohio 
BAKER Please send free Catalog on Baker Basic 


machines. 


= 


NAME AND TITLE 


‘AUTOMATION 


COMPANY 


AUUNESS 


city ZONE STATE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-192 


calculate the forces required for the 
forging operation. Examples are pre- 
sented, showing that in many cases, the 
available force may not be great enough 
for maintaining a plastic flow until the 
bucket is finished. 

To remedy this condition, it is recom- 
mended that the friction be reduced or 
dimensions of the flash altered or forg- 
ing temperature increased. While it has 
been found that the coefficient of fric- 
tion is usually in the neighborhood of 
0.30, it was possible to reduce it to 0.15 
by polishing the die and by lubrication. 

Flow resistance is greatly affected by 
the forging temperature and the velocity 
and is small at high temperatures. It 
is, however, necessary to reduce oxida- 
tion in order to keep the friction low, 
since oxidation would increase friction. 
The author indicates that special de- 
vices are required for forging turbine 
buckets to satisfy these conditions; tests 
confirmed the calculations to a high de- 
gree. 


Grinding Machine Spindle 
for High Speeds 


High spindle’ speeds are required in 
internal grinding operations involving 
small bores. Speeds ranging from 60,- 
000 to 100,000 rpm are found in present- 
day practice. Limitations in spindle 
speeds are mostly due to heat developed 
in the bearings. F. Wagner reports in 
Werkstattstechnik und Maschinenbau, 
No. 2, 1956 on a new type of grinding 
machine spindle that can rotate at about 
twice these speeds, namely 200,000 rpm. 

A special design has been developed 
for this purpose. In it the spindle is not 
directly supported by bearings but by 
three shafts spaced at 120 deg around 
the spindle, each equipped with three 
disks driving the spindle by friction. 
The three shafts are driven by a silk 
belt from the motor. The speed of the 
three shafts, running in antifriction 
bearings, can be kept low, along with 
the temperature, by introducing a ratio 
of transmission of 1 to 4 between the 
spindle proper and the driving disks. 
This is accomplished by utilizing corre- 
sponding dimensions in the disks. 

When used in a horizontal position, 
oil in the assembled spindle drive is 
atomized by the disks. When used in a 
vertical position, it is necessary to pro- 
vide an atomizer system. 


Ultrasonic Drilling 


A report on ultrasonic drilling is 
published in the French magazine La 
Machine Moderne of December 1955 
with a table showing the amount of 
material removed in cubic mm per min- 
ute. The relationship between the wear 
of the tool and that of the work is tabu- 
lated. With sintered carbides, the ratio 
is about 60 percent, with chrome steel 
200 percent. 
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GENERALIZED THERMODYNAMIC PROPER- 
Ties OF Pure Fiuins—by A. L. Lyder- 
son, R. A. Greenkorn and O. A. Hougen, 
Chemical Engineering Department, Uni- 
versity of Wisconsin. Published by En- 
gineering Experiment Station, Report 
Vo. 4, University of Wisconsin. Price 
$3.50. 100 pages. 

Generalized methods for estimating 
thermodynamic properties of pure fluids 
based upon the theorem of correspond- 
ing states are commonly used where 
reliable experimental data or accurate 
equations of state with specific fluids 
are not available. These methods are 
satisfactory for purposes of progress 
design where extreme accuracy is not 
required, for purposes of making rapid 
preliminary estimations before employ- 
ing precise equations of state and for 
purposes of planning experimental 
work in establishing py T data. It is 
the purpose of this report to extend the 
generalizations of previous investigators 
to include the experimental data of 
compounds for which considerable py T 
data are available and to present the 
data in extensive tables for convenient 
use. 


GOVERNMENT-INDUSTRY COOPERATION IN 
STANDARDIZATION. Copies may be ob- 
tained by writing the American Stand- 
ards Association, 70 E. 45th St., New 
York 17, N. Y. Price $3.00. 94 pages. 

The book contains addresses by gov- 
ernment and industrial leaders and 
military officials at the 6th National 
Conference on Standards at Washing- 
ton, D. C. Sponsored by the American 
Standards Association in the National 
Bureau of Standards, the meeting was 
the first of its kind ever held jointly by 
industry and a government agency. 

Thirty addresses point out the effec- 
tiveness of standards saving money, and 
increasing efficiency. Major segments 
of industry, federal and state govern- 
ments, and the three military series are 
represented in the Standards programs 
presented. 
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MARK INTRICATE 
SPOON CONTOURS 
WITH UNIFORMITY 
AND PRECISION! 


Production stamping of silverware is an ex- 
acting operation. Every reject is costly! Thou- 
sands of units must be marked clearly— 
identically —with the last impression as legible 
as the first. Most blue chip companies know 
the importance of a quality name on a quality 
product; that’s why they specify marking ma- 
chinery and tooling by Parker. 


A Parker #700 Marking Machine, tooled 
with a standard Parker #100 insert roll die 
holder and interchangeable segment type, 
met every requirement of precision and per- 
formance. The “cushioning” effect of the 
machine table, plus proper set-up, compen- 
sated for the curvature of the spoon, assuring 
clear, uniform production marking through- 
out runs in the hundreds of thousands. 


MARKING PROBLEMS? 


Send today for literature on 
Parker Marking Machines, stand- 
ard and special marking tools. 


MARKING pu WY 
AVENUE e HARTFORD. CONNE( 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-193 


MARKING TOOLS AND 
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NEW GUIDE to modern 
tal MARKING 


productiong@™ 


BACKED BY 


AS MASTERS OF METAL MARKING 


For half a century NOBLEWEST has been 
solving industry's marking problems . . . designing 
and building equipment for faster, better, 
permanent marking of metal products at lower 
cost. NOBLEWEST is the originator of the 
Roll-Marking Process and many other innovations 
in rapid production metal marking. In this, our 
50th year, we derive great satisfaction from 

the knowledge that more and more leaders of 
industry continue to bring their marking 
problems to NOBLEWEST. 


May we send you a copy of our new catalog containing 
the complete NOBLEWEST line of MARKING 


Automatic MACHINES and MARKING TOOLS? Just send us 
— your name and title on your company letterbead. 


NOBLE & WESTBROOK MFG. COMPANY + 16 Westbrook Si. © East Hartiord 8, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-194 
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Hanpsook oF Barret Finisuinc, By 
Ralph F. Enyedy. Published by Rein- 
hold Publishing Corp., 430 Park Ave., 
New York 22, N. Y. Price $7.50. 255 
pages. 


Barrel finishing, also known as tum- 
bling, tumble grinding, and barrel roll- 
ing has been used in industry for many 
years to knock off or peen down flash, 
to remove heavy scale, and for similar 
rough finishing operations. During the 
past ten years the methods and tech- 
niques of barrel finishing have been 
refined and developed so that today 
the process can be used for micro- 
finishing, selective deburring, burnish- 
ing, edge rounding and coloring. 

This book covers barrel types, finish- 
ing compounds and media, cleaning 
and deslugging with sawdust, self tum- 
bling, barrel tumbling with chips, bar 
rel finishing with soft metal grinding 
forms, polishing and burnishing in 
barrels and coloring. Separate chap- 
ters describe room layouts for barrel 
finishing and applications. More than 
150 complete specification sheets show 
the application of various barrel fin- 
ishing methods to specific parts. 


ELEMENTS OF Macuine Desicn, By 
Emanuel Rosenthal and George P. 
Bischof. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., New 
York 36, N.Y. Price $4.50. 233 pages. 


Theory of machine design is pre- 
sented in simplified form in this text- 
book intended for students in technical 
institutes, technical high schools and 
trade schools. After a general discus- 
sion of metals of industry, force and 
motion, design stress and dynamic load- 
ing, and power and power transmission, 
the design of machine parts such as 
shafts, pulleys and belts, gears and 
friction wheels, couplings, bearings, 
clutches, and others are covered. Prob- 
lems follow each chapter. 


STEELS FoR THE User, By R. T. Rolfe. 
Published by Philosophical Library, 
Inc., 15 E. 40th St., New York 16, N.Y. 
Price $10.00. 399 pages. 


As the title implies, this book, now 
published in a third edition, is intended 
as a reference work for the engineering 
metallurgist and is not a_ scientific 
treatise on steel. Practical applications 
are stressed. The topics considered in- 
clude mechanical qualities, heat treat- 
ment, case hardening and similar treat- 
ments, the use of steels at elevated 
temperatures, fatigue testing and weld 
testing and treatment. A separate chap- 
ter covers the general principles used 
in the selection of steels for specific 
applications. 
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MoperN MANUFACTURING PROCESSES 
by Joe L. Morris. Published by Prentice- 
Hall, Inc., Englewood Cliffs, N. J. Price 
$9.35. 548 pages. 


The book presents a comprehensive 
survey of present manufacturing proc- 
esses. Steps in processing or working 
commercial metals or plastics are de- 
scribed and evaluated so as to gain a 
clear idea of its relative importance in 
modern industry. 

For maximum clarity, manufacturing 
processes are taken up in the order in 
which they are usually encountered, 
from raw material through final inspec- 
tion. 

The book should be of particular 
interest to those desiring a refresher 
course in processes or students needing 
a comprehensive treatment of the new- 
est manufacturing processes. 


INDUSTRIAL Power Systems HANDBOOK 
-—Donald Beeman Editor. Published by 
McGraw-Hill Book Co., Inc., 330 W. 
42nd St., New York 36, N. Y. Price 
$12.50. 1000 pages. 


Exacting power requirements of mod- 
ern production equipment necessitates 
the introduction of refinements in power 
system design as to voltage spreads, 
service continuity, flexibility, etc. Since 
the introduction of the load-center 
power distribution system, industrial 
power distribution practices have been 
almost completely revolutionized. 

The book outlines up-to-date indus- 
trial power system engineering prac- 
tices which should be especially valua- 
ble to industrial plant engineers. The 
range of subjects is wide, including 
such areas as short circuit protection, 
methods of voltage regulation, allow- 
able system voltage variations, effeet of 
design problems on flexibility and 
economy, and costs of various power 
systems. 

Numerous examples and case _his- 
tories are given of modern industrial 
and commercial power system practices. 


Tue Macuinist Dictionary, By Fred 
H. Colvin. Published by Simmons- 
Boardman Publishing Corp., 30 Church 
St., New York 7, N. Y. Price $7.50. 
496 pages. 


Lack of uniform terminology can 
lead to confusion and delays in the 
designation of materials and processes, 
in ordering materials and tools and in 
directing machine operation. The hun- 
dreds of new terms which have come 
into use during the past twenty years 
increase the possibility of mistakes in 
giving and in interpreting directions on 
blueprints, and in giving oral or writ- 
ten instructions. Use of the definitions 


Insure Quality y 


= 


Use 
PRATT & WHITNEY 


Basic Measuring 
Equipment 


= 


STANDARD MEASURING MACHINE 


You'll have the best Quality-Insur- 
ance obtainable if you make it a policy 
to determine the correct degree of preci- 
sion for your products and then main- 
tain these limits . . . broad or close... . 
dependably and accurately, year after 
year. And the best way to provide your 
plant with this Basic Accuracy Pro- 
tection is by using Pratt & Whitney 
Basic Measuring Equipment as a con- 
stant check on the accuracy of your 
working gages. 

The heart of Pratt & Whitney Quality 
Protection is the Standard Measuring 
Machine shown here. Reading direct 
to .00001”, it’s a basic unit for any 
Standards Room. Used with the other 
equipment shown, you’ll underwrite 
Quality, insure Precision and receive 
lasting dividends. 


Write, outlining your Quality Control 
requirements, for complete recommen- 
dations on Pratt & Whitney Basic Meas- 
uring Equipment to meet your needs. 


direct to .000 


PRATT & WHITNEY COMPANY 


INCORPORATE O 
16 Charter Oak Boulevard, West Hartford 1, Connecticut 
Direct Factory Representatives in Principal Cities 
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NEW SERIES B 


Rollix 


Provide Greater Versatility . . . 
in THREAD and FORM ROLLING APPLICATIONS 


on Automatic Screw Machines 


A multi-purpose too! of wide range 
for rolling machine screw threads, 
straight and taper pipe threads (in- 
cluding dryseal), annular rings, oil 
grooves, knurling and other cold form- 
ing operations. Eliminates secondary 
operations by rolling behind shoulders. 


© For over 100 different single and 
multiple screw machines 


© Adapters for more than 300 cross- 
slide applications 

* Easy to set up and operate 

© Simple precision matching with pre- 
matched rolls 

* Dovetail clamping arrangement 
simplifies setup by permitting head 
to be removed from adapter 


SELF-COMPENSATING ROLL ACTION simplifies setup, provides 
longer roll life and reduces down time to a minimum. The side and 
alignment compensators ease undesirable side pressures on the rolls 
and assure smooth contact and withdrawal from the work. The 
advance compensator allows rolls of the same diameter to be used 
and permits either roll to contact the work first. 


FOUR STANDARD SIZES 


Complete . Approximate Number of 
Model No. Tho Common Screw Threads 


That May Be Rolled 


7 80 
Bis 15 105 
B36 | | 18 | 185 
*Straight and Taper Pipe Threads, including Dryseal (NPTF). 


Change may be made from Straight to Taper Threading by 
changing rolls only. No other equipment is necessary. 


ATTACHMENTS DESIGNED FOR SPECIAL APPLICATIONS 


REED SERVICE PERSONNEL AVAILABLE to assist with initial installation. Application 


and Operating Instruction Book supplied with each attachment. Complete satisfaction 
assured 


Write for Attachment Bulletin B-1 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
WORCESTER 1, MASSACHUSETTS, U.S. A. 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Engiewood, N. J., 
Houston, Indi lis, Mil kee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-196 
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in this book should minimize difficulties 
caused by the use of different terms for 
the same thing. In addition to the 
definitions, the book contains many 
illustrations, charts and tables which 
add to its utility as a quick reference 
work for practicing engineers and 
students. 


CALCULATION OF CHANGE GEAR Ratios 
—by Eric H. Wang, 601 Monroe Dr., 
Xenis, Ohio. Price $3.50. 120 pages. 

The problem of finding 2, 4, 6, and 
more gear ratios that will approach the 
desired ratio which is given in the form 
of a decimal is of course practically as 
old as the gears in modern industry. 
There are a number of methods in use 
to solve this problem. The author used 
seven different methods before he de- 
veloped his own method which is the 
subject of this book. It is safe to as- 
sume that people have occasionally used 
or suggested some of the simple prin- 
ciples that are used in the book, but the 
systematic development of this method 
in conjunction with the factor tables 
and charts is new and enables one to 
find more usable ratios in a shorter 
time than by any other system. 


PUBLICATIONS FROM ILLINOIS INSTITUTE 
or Tecuno.ocy. Published by Grad- 
uate School, Illinois Institute of Tech- 
nology, Technology Center, Chicago 16, 
Ill. Price is as listed below. 30 pages. 

A booklet is published in December 
of each year for the purpose of bring- 
ing to the attention of the nation’s 
scientists and scholars the research 
completed and published during the 
past academic year by the staff and 
graduate students. The volume is dis- 
tributed without charge to interested 
persons and organizations. Request 
should be made on the official letter- 
head of the institution or firm with 
which the person is affiliated. 

In some cases reprints of published 
articles are available. Requests for re- 
prints should be addressed to the author 
of the item, Technological Center, Chi- 
cago 16, Illinois. Publications based 
upon theses listed here as a rule will not 
appear in journals until some future 
date. There are no reprints of these as 
such, but the material contained in 
them may be obtained at cost by either 
of the following methods, interlibrary 
loan or microfilm purchase. The pub- 
lication is divided into six sections and 
they are as follows: (1) recipient of 
advanced degrees; (2) PhD thesis ab- 
stracts and Master’s thesis titles; (3) 
faculty publications; (4) Institute of 
Gas Technology publications; (5) 
Armour Research Foundation publica- 
tions; and (6) index of names. 
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Small Parts 
Manufacture 


By R. Ruszezak 


Engineer 
The Heald Machine Co. 
Worcester, Mass. 


| ae NO ONE GROUP of individu- 
als has greater responsibility in mak- 
ing continuous automatic production 
possible than those responsible for 
product design. The product designer 
can no longer think solely of “Can this 
part be manufactured?” He must now 
consider: “Can this part be manufac- 
tured automatically, utilizing the best 
manufacturing processes, techniques 
and equipment available?” 

Once it was neceessary for him only 
to be familiar with the functional re- 
quirements of the product and styling 
that would be acceptable to the cus- 
tomer. The product designer, however, 
can design products in such a manner 
that the nature of the manufacturing 
process limits the product either to 
manual or to automated methods. 

An example of cooperation between 


product engineers and machine design- — 


ers is illustrated in the 23-unit auto- 
mated piston production line shown in 
Fig. 1. As the pin bore of the piston is 
located 46 inch to one side of the cen- 
ter line, orienting of the rough cast 
hole was required to locate the piston 
in each operation. Many ideas were 
worked out.on paper, but were dis- 


Fig. 1. Layout of 


carded as being expensive and imprac- 
tical. After extensive study, it was 
found that an identification notch on 
the side of the piston would lend itself 
to a simply designed orienting device. 
The product engineer could see no 
harm in the functionmg of the piston 
by the notch in the bottom groove and 
accepted the suggestion. 


Process Change 


In the original process sheets and 
plant layout, the operation of milling 
smoke slots came after finish-boring the 
pinhole; in layout stages, trouble was 
encountered in the automatic gaging 
unit of the boring machmes. This was 
due to handling the pistons with the 
dome end down. The piston filled up 
with coolant at the bottom of the pin- 
hole diameter and chips were waslred 
back into the bore. 

As a result the gage either jammed 
in the bore or gave a wrong reading. 
The enly solution was to keep the cool- 
ant below the bottom of the pin bore. 
The process engineer was requested to 
change the sequence to mill the smoke 
slots first and the trouble was elimi- 
nated. The complete setup of this auto- 
mated piston line, shown in Fig. 1, 
includes 23 separate machines, divided 
as shown. 

Each section consists of a group of 
identical machines which are conveyor 
fed. As parts travel along the con- 


veyor, they are automatically defected 
into the loading chute of the machine 
which is empty. If, at any time, all 
machines are full in a particular sec- 
tion, the piston will travel on the con- 
veyor belt until a machine calls for 
parts. The belt is large enough to store 
several hundred pistons at each section. 
The number of machines in each 
section is determined by the respective 
cycle time. Hence, total production 
flow is not Kimited to that of the slow- 
est operation. The advantage of this 
type of production line is the flexibility 
of each unit and their independence, 
so that if any unit is shut down for tool 
change, inspection or breakdown, pro- 
duction continues. The entire opera- 
tion, from start to finish, is completely 
automatic, including conveying. orient- 
ing. clamping, locating, borizing, un- 
loading, flushing. gaging and sorting. 


Standardization 


In this piston line, each section of 
machines was made up of interchange- 
able fixtures, boring heads, quills, 
gages, orienting. hydraulic and elec- 
trical units. This enabled the installa- 
tion of additional units. Then, in case 
of an unforeseen mishap, a machine 
could be put back into operation in a 
matter of hours. 

In connection with this instailation, 
an automatic elliptical turning machine 
was developed, Fig. 2. In this, pistons 


production line showing operations performed by each group of machines. 


Operation A 


+-+- 


Mill 2 slots 


Section! (4 machines) 
1’ Operation: 
Semi-finish bore, 


Section 2 (5 machines) 


Stock removal, 


0.080" 
Tolerance? 0.010 
Production ea 
410/hr at 80% 


groove and chamfer 
wrist pin holes 


Stock removal,0.060" 


on dia 
Tolerancet0.010 


Section 3 (3 machines) 
Operation: 
Mill valve clearance 
in dome end 

Tolerancet 0.010" 
Production ea. 410/hr 

at 80% 


Section 4 (|i machines) 
Operation : 

Finish bore wrist 

pin holes 

Stock removal, 0.012 - 
0.015" 
Tolerance 0.0003 on dia 


Production eo. 112/hr at 75% 


Production eo. 410/hr at 80% 
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Toolmakers’ 
Microscope 


Ultimate in 
measuring 


0.0001”, angular 
measurement to 
1 minute. 


Precise measurement to 0.0001” 


Slash rejects, save 
money with Gaertner 
measuring microscopes 


Precise, versatile, easy-to-use 
Gaertner measuring microscopes 
assure positive, direct measurement 
of precision parts. You see clear, 


sharply-defined images. No physical 
contact to distort or injure object 
being measured. Enjoy new produc- 
tion savings with Gaertner optical 
instrumentation. Write for complete 
data on the Gaertner line of industrial 
microscopes. 


Coordinate 

Measuring Microscope 
High precision, 

low cost instrument 

for 2-dimensional 

linear measurement. 
Range 2” x 2”, 

reading to 0.0001”. 


Micrometer 
Slide Comparator 


Reliable, low cost 
instrument for linear 
measurement. Ranges 
up to 4”, reading to 
0.0001” or 0.00005”. 


Scale Micrometer or 
Shop Microscope 
High quality, low cost 
instrument with range 
up to 0.100". Reading to 
0.001”, easy inter- 
polation to 0.0002”. 


Write for Bulletin 161-54 showing 
licati dels, specifications. 


The Gaertner 

Scientific Corporation 
1241 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
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are automatically deflected from the 
main conveyor belt down the chute to 
a metering device and enter the loading 
station one at a time. The piston is 
advanced to the orienting station and 


then ‘o a second loading station. A pin 


Caliper aw gage hie 
Loading chute soge 
Tronsfer Air gage 


cylinder ORK 
Looding 
mechanism fixture Bor ingheod 
Unloading drive motor 
mechanism 
Box turning tool hoider 


Fig. 2. Schematic arrangement of au- 
tomatic elliptical turning machine. 


in the loading arm picks up the piston 
and swings it down into the chuck, 
where it is automatically located and 
clamped for elliptical box-turning. The 
rotating toolholder carries a_ fixed 
roughing tool and a feed-in semifinish- 
ing tool. On the in-stroke, the piston 
skirt is rough and semifinish turned, 
then the feed-in arrangement advances 
and the OD is finished-turned on the 
out-stroke. 

After turning, the piston is air-gaged 
while still in the chuck. Correctly sized 
parts are unloaded and deposited on 
the conveyor belt by a pivoted unload- 
ing arm. 


Feedback in High Production 
Machines 


Two machines for high-production 
applications have been developed uti- 
lizing feedback to maintain product 


quality with minimum operator atten- 
tion. As shown in Fig. 3, these ma- 
chines semifinish, finish-bore, face both 
sides and chamfer pinion blanks on two 
spindles per machine. 

The pinions are conveyorized from 
previous operations to a hobber and 
then fed into a chute. Midway in the 
chute, prior to entering the machine, 
the pinions are stopped and air-gaged, 
qualifying the bore and thickness of 
part. This insures that parts have been 
bored and faced properly in previous 
roughing operations. Any off-limit parts 
are dropped out of the line through a 
trap door. 

If three consecutive  off-tolerance 
parts are produced, the machine will 
automatically shut down and a red light 
on the panel indicates which spindle 
is making the off-tolerance parts. An- 
other machine for grinding operations 
has been provided with feedback to 
finish-grind the double ball tracks in 
a water-pump outer-race bearing. Feed- 
back on this machine controls both size 
and the dressing interval. 

From paper 56-MD-3 given at the Machine 
Design Conference, April 1956, The American 
Society of Mechanical Engineers, 29 W. 39th 
St., New York 18, N.Y 


Tracers Aid Control of 
Air Pollution 


By Frederick G. Sawyer 


and 
William H. Shallenberger 
The Ralph M. Parsons Co. 
Los Angeles, Calif. 
Increasing stringency of pollution 
legislation presents a challenge to en- 
gineers, production men and top man- 
agement. Growth of industries involv- 
ing chemical processes into urban 
areas can depend to a large ex‘ent on 
good relations with the public, since 


Fig. 3. Fully automated machine tools for processing pinion blanks. 
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Fig. 1. Feeding tracer material into « 
dispenser to initiate a tracer test. 


this relationship means clean air to 
many people. From an air pollution 
standpoint, a new industrial plant in- 
volves many factors, including eco- 
nomics, meteorology, topography, com- 
munity interests, agriculture and pub- 
lic relations. For controls. data should 
be collected on wind direction, speed, 
seasonal variation, daily pattern and 
seasonal change of pattern. In an agri- 
cultural area. it is useful to prepare a 
table showing nearby crops in order of 
sensitivity to specific pollutants. A 
study is also needed of regional human 
activity to answer questions on air 
pollution. 

To be effective, a foolproof technique 
is needed to give positive evidence on 
air travel. The most promising tech- 
nique is that using tracers, Fig. 1. 
This technique is useful in determining 
paths and concentrations of effluents 
from an existing industrial plant. Pre- 
vention may be cheaper than abate- 
ment. Approaches available to the en- 
gineer include: 

1. Control equipment that will more 

than meet local regulations. 

2. Process modification to reduce the 

pollution load. 

3. Regulation of processing to mete- 

orological recommendations. 

4. Recording of plant effluents quan- 

titatively. 

Ignorance of what leaves a_ plant 
area is not appreciated by local au- 
thorities nor does it promote public 
respect and confidence. 

The tracer technique uses a finely 
divided material which is hand-fed into 
the dispenser at a uniform rate. ‘An 
air blower disperses the tracer through 
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a stack into the air above operating 
personnel. 


FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS ~ 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT. 


Samplers located downwind accord- 
ing to a predetermined pattern collect 
particles for return to the laboratory. 
By counting the number of particles 
collected per unit time, concentration 
can be determined. Careful planning 
and proper application are of vital 
importance to assure valid test results. 
The technique is no panacea but is the 
best available means for determining 


air movement and effluent concentra- 
tion downwind from an emission source. 
As such, it is a valuable tool in air 
pollution abatement programs. 
From a paper given at the American Institute 
of Chemical Engineers Annual Meeting, 25 W 
45th St., New York 36, N.Y. 
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Planning for Automation 
of Assembly 


By R. G. Dexier 
Chief Engineer 
Barkley & Dexter, Inc. 
Fitchburg, Mass. 


Automation for final assembly of 
products has lagged behind automation 
of other manufacturing operations. 
Where individual components are fre- 


N W aLIGNING BUSHING 


for Small Turret Lathes and 
Single Spindle Automatics 


Cures Mis-alignment 
Simply...but Accurately 


That old bugaboo — machine mis-alignment — is a thing of the 
past. For now you can compensate for this ‘‘trouble maker’ with 


the new J & L Aligning Bushing. 


There’s no guesswork involved — no approximations — no over- 


hang. And it’s simple to use. 


The complete unit, consisting of a pair of eccentric bushings, 
both graduated in thousandths, can be set and put into use in a 


matter of minutes. 


What’s more, the unit sets flush with the face of the turret. It 


adds no length to your tools. 


Write Dept. 710 today for free, illustrated instruction sheet. 


JONES 


Class 111 Guaranteed 
Not Sometimes, but Everytime! 


JONES & LAMSON MACHINE COMPANY, 518 Clinton St., Springfield, Vt., U.S.A wou, THREAD TOOL DIV. 
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year after year 


BIGGEST IN VOLUME SALES 


for tough die sinking! 


Raise the Feed... 
Reduce Die Costs with 


T=J CUTTERS 


T-) Cumer at work on a Cincinnati 16” 
Vertical Hydrotel. latest design Die Sinker. 


Whether you have new machines or 
older types in your die and forge 
shop, you'll be ahead in accuracy 
and production with T-] Die Sink- 
ing Milling Cutters! T-J Cutters are 
extra sturdy ... reduce die costs... 
preferred everywhere! 


Designed for speed, accuracy and 
long life .. . less breakage . . . more 
work between grinds! Made from 
an extremely high grade steel . . . 


properly machined .. . scientifically heat-treated and accurately ground. 
Wide range of styles and sizes. Send for new catalog No. 1055. The 
Tomkins-Johnson Co., Jackson, Mich. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


39 Years Experience 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-200 
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quently common to the products of 
many manufacturers, as assembly pro- 
gresses, the product becomes more and 
more unique, making it necessary to 
amortize the cost of special automation 
equipment against the output of one 
manufacturer. 

As a result, the manufacturer is 
faced with the necessity of developing 
special automation equipment for his 
own needs. This is a costly undertak- 
ing and by its nature, speculative. 

When confronted by an assembly 
problem, lending itself to possible auto- 
mation, the manufacturer will obtain 
the best results by first appropriating 
sufficient money to obtain adequate pre- 
liminary designs and estimates indica - 
ing scope of the development. These 
preliminary studies will often show it 
will be most economical to handle the 
chassis or main body of the assembly 
on a flexible straight-line machine with 
quick-return fixtures. 

On such equipment, it is possible 
and more economical to automate sim- 
pler operations and leave one or more 
of the more difficult to be done by 
hand, paced by the straight-line ma- 
chines. These operations may be made 
automatic later. 

The manufacturer will find it eco- 
nomical to avoid versatile equipment 
and attempt maximum standardization 
of his product, including redesign of 
components for easier automatic assem- 
bly. Where the assembly is not stand- 
ard, he will find many times that sub- 
assemblies of the whole are standard 
and can be automated successfully 
where the entire assembly cannot. 

There are no overnight miracles in 
automation. Its widespread use de- 
pends upon more standardization and 
continued development of methods and 
techniques spurred by the increasing 
costs of manufacture. 


From an ASME paper “Automation for As- 
sembly” No. 56-MD-2 given at the Machine 
Des'gn Conference, April 1956, The American 
Society of Mechanical Engineers, 29 W. 39th 
St., New York 18, N.Y. 


Built-In Safety for Presses 


By D. T. Kennedy 


Chief Electrical Engineer 
Danly Machine Specialties, Inc. 
Chicago, Ill. 


To provide a means for operating a 
machine with the greatest possible 
operative protection is the . primary 
function of any control. Machine pro- 
tection must also be considered, how- 
ever, since it is entirely possible that 
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Fig. 1. Push buttons mounted on ad- 
justable control bar require the oper- 
ator to keep both hands at head height 
during press stroke. 


failure to provide proper protection 
for the machine can cause danger to 
the operator. Use of foot switches or 
floor stands usually present hazards 
with mechanical punch presses, since 
they often allow the operator to have 
one or both hands free. 

Protective such press 
operated bracelets for operators are 
usually irritating and unless supervision 
is strict, are quite frequently removed. 
A better approach is obtained by 
mounting push buttons on an adjust- 
able control bar, Fig. 1. Mounted at 
the height of the operator’s head, these 
controls make it difficult for the opera- 
tor to press the buttons with any part 
of his body except his hands. 

Since any mceehanical-electrical de- 
vice can fail without warning, the only 
really positive protection is to arrange 
work so the operator is prevented from 
entering the danger area. This solu- 
tion is impractical for the die tryout 
man. Use of safety blocks can do much 
to reduce the hazards of this type of 
die work. 

Damage to multiple slide presses can 
result from die interference, Fig. 2. 
Should the inner-slide die flange strike 
the blank-holder ring, it is likely that 
the bolts on the blank holder would be 
broken, thus causing the blank-holder 
ring to fall. 

A positive means of preventing this. 
regardless of position of stroke or ad- 
justment of the slides, is necessary for 
every multiple-action press which has 
motorized adjustments. It is also neces- 
sary that this protection be independent 
of main rank position so that the slide 
may be adjusted at any point in the 


methods 
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All of the standards in the Atrax line were once “‘specials’’ 
—engineered and built to meet specific production de- 
mands. When the Atrax requirements of performance 
and dependability were proved, these tools were stocked 
as standards at standard prices—and are now available 


without delay, to meet virtually all 


Whenever you're faced with a tough job, consult the 
Atrax catalog listing over 1000 standard tools before 
‘you order a “special”. A production-proved tool to do 
the job—and do it right—is undoubtedly in stock. Al- 
ways specify Atrax, you can’t get a better tool—you 


can’t get better performance. 


Eliminate the cost and delay of “specials” 
—send today for the Atrax catalog illus- 
trating more than 1000 solid carbide tools 


to do 99% of all metalworking jobs! 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-20) 


DO IT BETTER — QUICKER — AT LESS COST 


WITH / SOLID CARBIDE 


STANDARDS! 


metalworking needs. 


RAX COMPANY 


Newington 11, Conn. 
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CUT BAR STOCK 


up to Diameter 


Accurately, Instantly with 
a DI-ACRO* ROD PARTER 


The shearing-breaking action of a 
Di-Acro Rod Parter allows most bar 
stock to be cut without burr and dis- 
tortion. After parting, the bar is eas- 
ily inserted into a hole its same diam- 
eter and the end can be threaded or 
riveted without further processing. 

Holes in cutting heads accommo- 
date eleven different round stock sizes. 
Also special heads for cutting square, 
and other shaped bars. 


BOTH HAND AND POWER 
MODELS AVAILABLE 


Instantaneous cutting 
action with Di-Acro 
Power Rod Parter. Rate 
of production is limited 
only by speed with 4 
which stock can be fed. 
Motor driven flywheel, other moving 
parts housed in welded, steel cabinet. 


*pronounced Die-ack-ro 


~ 


New Rod Parter book is yours for 
the asking. Write or call today. 
Consult the yellow pages of your 
phone book for the name of your 
nearest Di-Acro distributor or write 
us. 


Creators of 
“DIE-LESS DUPLICATING” 


PRECISION 
METALWORKING 
MACHINES 


INDICATE A-6-202-1 
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stroke without interference at or near 
bottom stroke. 

Another basic principle is that cir- 
cuits must fail safe. Fundamental rules 
for application of fail-safe circuits to 
presses are: 

1. The control must cause the press 
to stop as a result of a de-energiz- 
ing function. 

2. Removal of power must cause the 
control to stop the machine and 
reapplication of power must not 
cause the machine to restart. 

3. Removal of voltage must not cause 
the machine to start or continue 
operation. 

4. Failure of the rotary limit switch 
to continue its rotation after the 
dies close must not prevent the 
press from stopping. 

5. Clutch air valve must be of dual- 
element type, designed so that if 
one element fails, the other can 
stop the press at the top. 


BLANKHOLOER 


| | INNER SLIDE 
| 


<— BLANKHOLOER 
RING 


Fig. 2. Die interference can produce 
damage in multiple slide presses if in- 
ner-slide die flange strikes the blank- 
holder ring. 


In addition to fail-safe circuits, 
checking circuits are another necessity 
on a large press since they offer a 
quick method for locating trouble and 
also help to reduce the need for tem- 
porary jumpers to start a machine in 
operation. For simplicity, checking cir- 
cuits should be available at floor level. 

In the case of failure of hydraulic or 
air pressure or the lubrication systems, 
the press should be prevented from 
operating by limit switches. 

Although safety must remain primar- 
ily a function of personal responsibility, 
the machine operator must be given as 
little opportunity as possible to display 
human error. 

By the design of equipment that is 
safe both under normal conditions and 
also when the unexpected occurs, the 
designer can provide hazard-free op- 
eration for men and machines alike. 


From a paper presented at the 20th Annual 
Machine Tool Electrification Forum sponsored 
by Westinghouse Electric Corp., Buffalo, N. Y., 


April 1956. 
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Uses of Static Control 
Systems 


By L. W. Golden 
Manager 
Director Systems Dept. 
Westinghouse Electric Corp. 
Pittsburgh, Pa. 


Magnetic, contactless controls repre- 
sent a major advance toward longer 
trouble-free life in automatic systems. 
This type of control, as exemplified in 
Cypak, is now at work on a torus-vane 
loader, a honing machine, a brake con- 
trol, an electrodetector system, a punch 
press, lathes and many other machine 
tools. These have proved the reliability 
for mass-production requirements of 
this type of control. The theoretical 
advantages are so great that the only 
question remaining was how it would 
work out in practical application. 

The first production model released 
was a dip-soldered printed circuit re- 
placing hand wiring; A-M-P terminals 
replaced soldered leads and _ toroids 
were pin mounted. Developed as a 
result of refinements in the original 
concept is a new Mark II Cypak ele- 
ment which is a potted assembly that 
is screwdriver-proof, Fig. 1. The new 
element is easier to use, more compact 
and economical than its predecessors. 


Fig. 1. The new Mark II module is an 
encased unit, standardized in size, with 
circuitry and logic of system shown on 
the case. 


Fig. 2. Present application of Mark I 
modules is characterized by neatness 
and compactness. 
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While initial costs of Cypak systems 
are somewhat higher—from 114 to 6 
times—than conventional systems, this 
is only one consideration. Other im- 
portant factors include drastic reduc- 
tion of maintenance and down time, 
greater reliability, greatly increased 
life and faster operation with possibly 
increased production. Taking these into 
account, the static controls gain an 
outstanding advantage in lower life- 
time cost. 

Some of the applications, Fig. 2, 
have an impressive record of perform- 
ance to give proof that this contactless 
system has come of age, and is proved 
to be stable and reliable. 

From a paper presented at the 20th Annual 
Machine Tool Electrification Forum sponsored 


by Westinghouse Electric Corp., Buffalo, N. Y., 
April 1956. 
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Is Automation Overrated? 


By G. G. Ensign 
Director of Research 
Elgin National Watch Co. 
Elgin, Il. 


The word “automation” is a popular 
one that has been seized upon by sci- 
ence writers and publicists to describe 
what they fancy to be a dynamic new 
force in American industry. The term 
should be placed in a more proper 
perspective. There is a growing tend- 
ency—and a dangerous one—to con- 
ceive of automation as a science that 
has suddenly burst as full-blown since 


WW II, and which has within it the 


Compound die for use in cylinder type 
subpress developed at Elgin in 1880's 
for making watch setting springs. 


UNIFIED BROACHING INSTALLATION 


@ 480 parts per hour 

@ 2 passes per part 

@ 90° index between passes 

@ Automatic broaching cycle 

@ 168 pounds of metal broached per hour 
@ Automatic chip removal 

@ Colonial dual ram 15-ton 66-inch stroke 
@ Ask for Colonial dual ram bulletin RT-54 


BROACH & ‘MACHINE co. 
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power to solve all of industry’s produc- 
tion problems. 

Neither of these assumptions is 
necessarily true and it is suggested that 
the term should be properly catalogued. 
As examples from industry amply il- 
lustrate, automation is not new—only 
the term is new. 

For instance, the watchmaking in- 
dustry has been moving forward 
through successive size barriers for 
several hundred years. As a routine 
operation millions of tiny pinions are 
produced annually. Obviously, there 
must be a tremendous backlog of manu- 
facturing know-how on which to draw. 
This produced several developments 
such as the automatic feed punch press 


in 1892, followed by two fully automatic 
machines for cutting recesses in a watch 
plate and lapping a mirror finish on 
teeth of watch pinions. 

In 1904, Elgin built an ingenious 
automatic plate-making machine, com- 


parable in miniature to the automatized 


engine block machine of today. Un- 
fortunately, this was unsuccessful be- 
cause essentials for the process had 


yet to be developed. The point is that 


automation is merely a modern concept 
of an idea that long ago has been used 
in groping for a way to do a job in 
a more efficient manner. 

A vast and exciting field of engi- 
neering is opening ahead. But it should 
be remembered that it is only another 
logical next step. There is a tempta- 
tion to overapply this concept of auto- 
matic control. There are still areas in 
manufacturing that are not ready for 
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FINISHED 


MINUTES! 


Table Size 18" x 24° 


Table Travel 
Longitudinal Cross.... 
Vertical Capacity.............. 
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Weight ... 7500 Lbs- 


KNIGHT'S 


Starting from the solid, time includes all locating, 
tool changing, spindle speed changes, drilling, 
reaming and boring. Reamed and bored holes were 


held to +.0002” on size; +.0005* on jocation. Completing holes 
in this %” jig plate required 56 tool changes, 43 spindle 


speed changes, 23 table settings. Holes were center 
drilled, drilled one or more times, either reamed 


or bored. Bored holes finished to size with preset bars; 24” 


center hole finished with offset head making 4 cuts. 


: This record time could only have been done with the 
Jigmaster’s quick tool change and fast table setting features. 


“Accuracy to available with gauge blocks. 


wy W. B. KNIGHT MACHINERY COMPANY 
3918 West Pine Boulevard 


St. Levis 8, Missouri 


its application, yet tremendous improve- 
ments can be made in these areas by 
application of sound, old-fashioned 
ideas of making a better tool for a 
better job arrangement to permit an 
operator to work more effectively. 

It is a delusion to emphasize auto- 
mation to the neglect of old-fashioned 
sound engineering approaches to pro- 
duction problems. There is a definite 
danger in pursuing this will-o’-the-wisp 
too ardently and thereby complicating 
processes by over-automatizing—adding 
to capital investment and maintenance 
costs to the point where it actually be- 
comes unprofitable. 


From an address given at the Automation Con- 
ference, Illinois Institute of Technology, Chi- 
cago, Ill., Feb. 1956. 
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Plastic Development Dies 


By Edsel Ruddiman 


Manufacturing Engineering 
Ford Motor Co., 
Dearborn, Mich. 


The use of development dies to prove 
first operations has been limited by pro- 
hibitive cost and time elements. Out 
of many attempts to promote a satis- 
factory formula for building dies to run 
production has come what many believe 
to be the answer to the processing prob- 
lem. That is, the use of plastics for 
development dies. They would be used 
as adjuncts to production tooling, with 
hard dies for high-volume and plastic 
dies for low-volume parts. 

Now, when the processor leaves the 
tried paths and embarks upon a new 
course, he can be sure of his direction 
before it is too late to turn back. From 
the time of his reauest for a die, seldom 
more than a we k elapses before the 
answer is forthcoming. In other words, 
means are now available for determin- 
ing whether a part can be simply 
formed, or must be drawn; whether 
one or two pieces can or should be 
made together. 

Construction of a development die 


Fig. 1. Plastic development die made | 
to test a combination part. A sample 
part shown, upper left. 
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must meet different requirements than 
production dies. It must be possible to 
easily alter and change the develop- 
ment die, otherwise its effectiveness 
would be lost. Also, it is often possible 
to reduce cost and save die-building 
hours without affecting functioning. For 
example, guide posts and bushings can 
be omitted in certain instances, blank 
locating devices are the simplest, die 
shoes are much lighter than would be 
required in regular dies. 

Many types of problems can be solved 
through use of development dies. For 
instance, a suggestion was made that 
an assembly consisting of two separate 
stampings could be made from one 
piece. This would result in a produc- 
tion cost savings by eliminating one 
stamping operation and an assembly 
operation. A simple model is made 
by combining a plaster model of each 
part into one unit model and using this 
in the construction of a plastic die, Fig. 
1. Other problems that may be studied 
through development dies include de- 
termining the most advantageous draw- 
line; whether a part can be made in one 
draw instead of two; or to try out 
necessary engineering changes before 


they are applied to a part in current Instead of fussing around, 


production. 


SE COMPTOMETER used this camera 


AREA 


The gentleman with the pipe is E. F. Heitlinger, who bears the proud 
and simple title of Inventor at Felt & Tarrant Mfg. Co., makers of the 
famous ““Comptometer” adding-calculating machines. The gentle- 
man with his hand on the “go” switch of the Kodak High Speed 
Camera is John H. Hauptmann, Felt & Tarrant’s Photographic Su- 
perintendent, 38 years with the company. 

Were Mr. Hauptmann to press, the camera could take in a little 
over a second 4,000 successive pictures of the mechanism they are 
studying. Projecting the film at normal speed would then slow down 
action as much as 200 times. Time measurements could be recorded 
right on the film. The film could become a permanent record for re- 
peated study, for patent purposes, for a sales and service training tool. 

The gentlemen consented to pose for this picture because they are 
kindly disposed toward the Kodak High Speed Camera. Mr. Heit- 
linger likes it because 24 hours after the camera sang out, he had the 
answer to a question that he estimates would have required six weeks 
of fussing by a crew of four to answer through old-fashioned me- 
chanical research methods. Mr. Hauptmann likes it because he finds 
that without increasing his departmental payroll he has greatly 
boosted the department’s capacity to serve the engineers. 
Be yt To find out more, send for the booklet, “High Speed Motion 
duction part, adding boss to cowl top. Pictures.” 

Original part and change shown above. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
In one instance, as illustrated in Fig. 
2, an embossment was added to the 
part in an area that was stressed by 
the first draw. The question was whether the Kodak 
the boss could be formed without frac- 


turing the part after the draw opera- HIGH SPEED Camera 


tion. 
A plaster was made from a sample 
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part that had the embossment “clayed- 
up” and the plastic die was constructed 
from this model. The first samples 
fractured but by rounding off the sharp 
corners, the fracture was prevented. 
The design department then changed 
the part drawing to coincide with the 
developed part. 

These examples show that the use 
of development dies is an economical 
approach. Often the cost is returned 
in material savings during construction 


of the production dies. Savings may 
result from decreased material in the 
blank used for the part, or in the re 
duced number of operations. Thus, 
there are many ways that plastic devel- 
opment dies earn their cost. Even if a 
suggested layout is shown to be im- 
practical, it is far better to discover 
it before production, than after, when 
the entire line of dies may have to 
be scrapped and the part retooled. 


of Plastics Industry, 67 W. 44th St., New 
York 36, N.Y., Feb., 1956. 
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This exclusive, patented new feature in 
Robbins Sine Plate design means savings 
for every tool room! You'll save wear on 
sine bar rolls and costly gauge blocks, too, 
with the Robbins “PERMA-FLAT" swivel block, 
now found on every heavy duty sine plate 
we manufacture. The PERMA-FLAT swivel 
block distributes weight evenly over a large 
area of the gauge blocks on which it rests, 
rather than with the single line contact 
obtained using conventional sine bar rolls. 
Write for complete information on how 
Robbins Sine Plates save time and add 
accuracy on all angular machining and 
inspection set-ups. 


OMER COMPANY 


DEPT. E-6 
Also producers of special machinery, gages and fixtures 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-206 


24800 PLYMOUTH ROAD 


TOP PLATE 


Robbins Sine Plates make possible 
any angular set-up for machining 
or inspection to gauge block ac- 
curacy. Immediate delivery on 
12”, 24” —36" and 48” square 
models to order. 


DETROIT 39, MICH. 


Are Incentives Needed for 
Engineers? 


By Elisha Gray 
President 
Whirlpool-Seeger Corp. 
St. Joseph, Mich. 


Solution to America’s engineering 
manpower shortage lies in sharpening 
of incentives in this field. The financial 
rewards must be made more enticing; 
the motivation factor supplied. This 
has been done before in industry with 
effective results. Yet this most effective 
remedial tool our country possesses 
lies unused. 

The young man considering a pro- 
fessional career is basically interested 
in two things: first, the environment in 
which he will work; does it provide 
and does it place emphasis upon free 
and full opportunity for expansion of 
his talents? Does this environment give 
appropriate recognition to the young 
man of talent? Does prestige and pro- 
fessional recognition attach to the 
career? 

Business 


management has fallen 
short of its obligation by failure to 
provide sufficient motivation to attract 
young men into the engineering pro- 
fession. For one thing, the meaning of 


AVAILABILITY OF COMPLETE 

PAPERS WRITE THE HEADQUARTERS | 
- OFFICE OF THE SOCIETY NOTED AT 
- THE END OF EACH ABSTRACT. 


engineering has been debased. An 
example is the story of Jackie Gleason 
and the sewer cleaner who calls him- 
self an engineer—in the field of sub- 
terranean sanitation. For another 
thing, in too many companies the engi- 
neer is regarded as a high-grade me- 
chanic without dirt under his finger- 
nails. 

Engineers are themselves to blame 
for this predicament for not having 
created the same atmosphere and en- 
vironment which surrounds other pro- 
fessions as, for example, law and medi- 
cine. Until the change is made, until 
a new environment is recreated, con- 
tinued resistance may be expected of 
more creative and imaginative young 
people. 

The other side of the incentive medal 
is the financial reward. Average start- 
ing salary for graduate engineers in 
1956 is about $400 per month. In 1946 
the average monthly salary ranged 
about $298. Applying the corrective 
factor for loss of purchasing power of 
the dollar, what is the result? The 
financial incentive to young engineer- 
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From STAINLESS to STEAM TRAP 
machined FROM THE SOLID in just 6.90 minutes 


ona 
with 
POTTER & JOHNSTON 


ENGINEERED TOOLING 
HERE ARE THE JOB FACTS: 


PART NAME: Steam Trap Body 

MATERIAL: 3” Stainless Steel Cut-Off Stock 

MACHINING: 2 Completely Automatic Cycles, 11 
Cuts. Each including a Taper Bore and Tapping 
a Pipe Thread 


FLOOR-TO-FLOOR TIME: Only 3.45 Minutes per 
Cycle; A Completed Piece Every 6.90 Minutes! 


4-U Automatic Chucking Turret Lathe 


FIRST OPERATION 


FACE AND FORM 
BEVEL (FORM CUT) 


REMOVE SURPLUS 
STOCK, SEMI-FINISH 
AND FINISH TURN 


CHAMFER 
DRILL 


BORE FOR PIPE 
THREAD (VERTICAL 
SLIDE TOOL) 

FACE BOTTOM 


TAP PIPE THREAD 


SECOND OPERATION 
- (SAME AS FIRST) 


HEAVY LINES INDICATE MACHINED SURFACES 


But you can’t tackle jobs like this profitably on 
machines built for yesterday’s easy-going stand- 
ards. Handling complex cuts and heavy metal 
removal on tough modern alloys with a speed, 
economy and accuracy that can meet today’s 
(AND tomorrow’s) highly competitive standards 
takes a P&J 4-U Automatic. Here is the advanced 
design, added rigidity, extra speed and power 
needed to take full advantage of faster cutting 
carbide tooling . . . to turn problems into profits! 


TAKE ADVANTAGE OF P&J DIRECT-FACTORY SERVICE 


To serve you best, all P&J Automatics are made 
available to you through Potter & Johnston and 
Pratt & Whitney direct-factory Representatives. 
For full information on 4-U and other advanced- 
design P&J Automatics ... and for expert appli- 
cation and tooling engineering . . . phone or write 
the P&W Branch Office conveniently near you. 
There is no obligation for this technical service. 


Precision Production Tooling for more than Fifty Years 
POTTER & JOHNSTON COMPANY 
PAWTUCKET, RHODE ISLAND 
SUBSIDIARY OF PRATT & WHITNEY COMPANY, INCORPORATED 
MODERNIZE WITH POTTER & JOHNSTON... REPLACE FOR PROFIT 
June 1956 207 
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ing graduates in real income has been 
reduced by about 0A percent. During 
this same ten-year span, hourly wages 
in all manufacturing show a 39 per- 
cent improvement. 

Actually, the man on the assembly 
line with no advanced education and 
three days’ experience is probably now 
earning about as much or more for 40 
hours a week as is paid young engi- 
neering graduates. Is it any wonder 
there is an engineering shortage? 


Financial Incentives Needed 


Look at the problem another way. 
Consider what any company is paying 
the five best young engineers—those 
around 35 years of age. Compare these 
with salaries received by five of the 
best young salesmen in the same age 
bracket. Who earns the most? 

The salesman has been and continues 
to be the highest money-maker as a 
group in industry. Why? Because he 
was essential and his services needed. 


Furthermore, his services are exactly 
measurable. Why not attack engineer- 
ing remuneration as constructively as 
the salesman’s compensation? 

The way to cure the shortage of en- 
gineers is through a better use of in- 


centives. It will require a s$ustained 
application of incentives for some years 
before the educational pipelines are 
filled and begin to draw the best youth 
into the profession. 

There are, of course, other construc- 
tive things which can be done. The 
problem can be dramatized by publi- 
cizing it. Industry trade associations 
could make a signal contribution in 
this area, through distribution in 
schools of pamphlets highlighting the 
problem. Many follow the practice of 
awarding scholarships to engineering 
institutions or make financial contribu- 
tions. Surely that is all to the good. 

Another concept which can be ex- 
ploited by individual companies is 
education and wider use of technicians. 
A project which can be commended is 
the establishment in each community 
of a short course technical school 
which will take young men from high 
school, who are unable to attend col- 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-208 — 


lege. and train them over a two-year 
period in such fields as basic engineer- 
ing, electricity and electronics, auto- 
mation, machine-shop practice ete. 

At Benton Harbor, Michigan, there 
is being established by industry a 
school of technology to accomplish 
precisely these objectives. This school 
will graduate some 80 qualified tech- 
nicians annually. This is a start in the 
right direction in one community by 
one company. Multiplied over the 
whole of America the results could be 
startling. All of these things sum up 
to the rediscovery and reemployment 
of a characteristically American tool— 
individual incentive. 

From a paper given at the National Industrial 
Research Conference, Armour Research Founda- 
tion, Illinois Institute of Technology, Chicago, 


Ill., April 1956, entitled ““Management’s Relief 
in Research.” 
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Mechanized Brazing of 
Fan Components 


By Frank G. Leuthner 


Sawyer Bailey Corp. 
Buffalo, N. Y. 


In the production of special fan types 
for cooling ordnance engines, several 
problems developed, solutions to which 
provide interesting engineering data. 
The units involve joining of stainless 
blades to SAE 1020 steel. 

Brazing was selected as the best as- 
sembly method. Manual torch brazing 
with face fed filler metal, however, 
proved to be too slow, created excessive 
distortion and failed to provide neces- 
sary control. The first attempt to em- 


ploy preplaced filler me:al with a 


FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS — 
OFFICE OF THE SOCIETY NOTED AT - 
- THE END OF EACH ABSTRACT. : 


mechanized setup increased production 
rete but misruns proved too high. 

The final solut’on involved redesign 
of parts to provide better contro! of joint 
clearances. use of an AWS Type 3 flux 
of proper consistency. This maintained 
activity throughout the brazing cycle. 
A powdered brazing filler metal of 
BAgl fed from a hopper provides ac- 
curate control of filler metad feed with- 
in established time cycle. 

Further details of the factors in- 
volved in establishing successful pro- 
duction brazing operation are included 
in the discussion. 


From a@ paper given at the American Welding 
Society National Fall Meeting, Oct., 1955, 
Philadelphia, Pa. 
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Are Machine Tool 
Resources Adequate? 


By James C. Kelley 
General Manager 
American Machine Tool Dist. Assn. 
Philadelphia, Pa. 


America’s current machine tool re- 
sources are falling behind mobilization 
production needs in the event of a 
national emergency. Since the close 
of hostilities in Korea, tetal machine 
tool inventories in this country have 
failed to keep pace with technological 
advances and many are obsolete. 

Unless a comprehensive program is 
undertaken now to modernize the na- 
tion’s industrial facilities, many val- 
uable months may be lost in achieving 
full mobilization production at the 
onset of a military emergency. Prior 
to the Korean action, only about 43 
percent of all machine tools owned by 
private industry were 10 or more years 
old. Today, the figure is about 55 per- 
cent, and in addition, nearly one-fifth 
are more than 20 years old. Govern- 
ment-held active and reserve machine 
tools are little better. During WW II 
and the conflict in Korea, the machine 
tool industry was required to replace 
large quantities of outmoded govern- 
ment machines, while providing addi- 
tional capacity and reconversion of 
plants to military production. 

In addition to the need for a dy- 
namic, modernization program, the fol- 
lowing recommendations are set forth 
to overcome the lag in machine tool 
defense needs: 


1. Special concentration on produc- 
tion capacity during the next few 
years, beginning with existing 
programs such as the elephant 
reserve, turbine and turbine-gear 
programs. 


. Budgeting for production capaci- 
ty at an extremely high priority, 
so that there will be ample ap- 
prepriations which can be trans- 
lated into actual expenditures. 


. Simplification of government pro- 
curement forms and regulations. 


On the positive side. the services 
now have directives from a high level 
to concentrate upon increased produc- 
tion capacity. The failure to build 
such capacity before Korea was un- 
doubtedly due, in part, to a lack of 
central direction, and the industry's 
hope is that this has been provided. 
From testimony given before the subcommittee 
on Relations of Business with Government, Feb. 


1956, U.S. Senate by American Machine Tool 
Distributors’ Assn., 1900 Arch St., Philadelphia. 


METHOD 
Cats Piercing Costs 


60 to 90% 


Th 


Because ONLY @ WIEDEMANN combines: 


A Punch Press 
(PIERCING SPEED) 


CRD) Punches and Dies in Turrets 
> (NO SETUP) 


Work Locating Gauge 
(NO LAYOUT) 


INCREASED 
PRODUCTION 


@ REDUCED COST 


MAXIMUM 
FLEXIBILITY 


Capacities from 7-2 to 150 Tons 
Throat depths from 12” to 60” 


Get the facts—send drawings of your work fora 
free time study or write for Bulletin 101. 


4245 Wissahickon Ave. P.O. Box 6794 Philadelphia 32, Pa. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-209 
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Tough grinding jobs? 


Check 


high speed precision 
grinding heads! 


Grinding circular slot 
using Vulcan's Rotary 
Table and Magnetic 
chuck. 


Vertical adaptor for Sur- 
face Grinders. Grinding 


small slots 


Horizontal application. 
Grinding a shoulder 
Punch. 


Many seemingly impossible grind- 
ing problems have been solved by 
adapting Vulcanaire to standard 
machines or by using one of Vul- 
can’s specially designed machines. 


On Surface Grinders, merely re- 
move wheel and guard, clamp 
vertical or horizontal adaptor to 
machine as illustrated. No belts 
necessary. For instance, Vulcanaire 
used in connection with Vulcan’s 
Rotary Table for Surface Grinders 
permits the grinding of a circular slot. 


Adaptors are in stock to fit the spindle 
of Vertical Milling Machines for grinding 
contours, holes and slots. 


On Internal Grinding Machines Vulcan- 
aire’s infinitely controlled speeds furnish 
the correct surface cutting speed re- 
sulting in faster production and micro 
finish. The adaptor sleeve fits into pres- 
ent housing. 


Applied to Jig Boring Machines, Vul- 
canaire is liked by leading precision 
manufacturers because its accuracy is 
guaranteed, producing Vulcanaire jig 
grinding of large and small parts. 


Send us a blue print on your tough- 
est grinding problem. Recommen- 
dations and sketches will be re- 
turned to you — no obligation. 


Major Vulcan Services 
Engineering, Processing, Designing 
and Building... Special Tools ...Dies 
... Special Machines . . . Vulcamatic 
Transfer Machines . . . Automation 

. including the Vulcan Hydraulics 
that Form, Pierce, Assemble and size. 

. Vuleanaire Jig Grinders .. . 
Motorized Rotary Tables . . . Plastic 
Tooling. 


VULCAN TOOL CO. 


7300 LORAIN AVENUE e¢ DAYTON 10, OHIO 
USE READER SERVICE CARD; INDICATE A-6-210-1- 
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TOOLMAKER 


MICROSCOPE 


... PRODUCES A 
HIGHEST PRECISION 


INSPECTION TIME 


The NEW LEITZ DESIGN checks 
angular measurements in 
degrees and minutes. 


Contains all Thread Templates 
for U. S. National thread 
profiles 6-80 pitch. 


Contains Radii Templates 
from 21/64" to 13/16" 
by 1/64". Concentric 
circles from .010" to 
-280" by .010" and one 
blank compartment. 


NOTE: TEMPLATES CAN BE OBSERVED 


IN 3 MAGNIFICATIONS: 10X - 20X - 30X 
BE SAFE — SEND FOR LATEST BULLETINS 


CUTS 


200-TE LAFAYETTE STREET ¢ NEW YORK (2, Ki. Y. 


USE READER SERVICE CARD; INDICATE A-6-210-2 


Kalamazoo, 


BIG BROTHER 
BENDER 


Produces Without Special 
Teoling—Saves Die Costs 
Saves on Expensive Presses 


Illustrated above are a few of the 
many forms that can be produced ef- 
ficiently on the Multiform Bender, 
using the standard tooling. 


The heavy duty Big Brother 
Bender is designed for fabri- 
cating bus bars, brackets, 
fixtures, etc., without special 
tooling. Air controlled with 
finger tip response. Comes 
omplete with dies, mandrels 
and wrenches— punching 
and blanking dies extra. 
Will punch holes up to 
1” and form material up 
to 14” thick by 4” wide. 
We also build smaller 
hand or air operated 
models for forming up 
to 14”x144” material, 
These machines are solv- 
ing new forming prob- 
lems in many plants and 
could be the answer to 
yours. 


Send for illustrated folder TE-5 


903 North Pitcher St. 


Michigan J. A. RICHARDS co. 


USE READER SERVICE CARD; INDICATE A-6-210-3 
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LIGHTNESS COUNTS in Checker Cab body assembly. Spot-welding 
a door pillar is no snap under any conditions, but this fixture made 


of magnesium plate and extrusions makes it easier at the Checker 
Cab Plant in Kalamazoo, Michigan. 


LIGHTER TOOLS MEAN MORE EFFICIENCY 


Lightweight magnesium tooling plate 


gives jigs and fixtures easier portability... reduces worker fatigue 


More than ever before, tool engineers are specifying mag- 
nesium tooling plate. Ask their reasons and the answers 
go something like this: 


First, of course, there’s light weight. Magnesium is one- 
fourth the weight of steel, one-third lighter than aluminum. 
The natural result: Work gets done faster, better and with 
less fatigue. Strained muscles and lost-time accidents show 
a marked decrease, too. Other reasons always mentioned 


are magnesium’s excellent machinability, weldability, 


strength and dimensional stability. Prices are low and 
availability is no problem. 


These are the reasons for magnesium’s increasing popu- 
larity in the tooling field. Take your tooling problems to 
your nearest supplier of Dow magnesium or write THE 
DOW CHEMICAL COMPANY, Midland, Mich., Dept. MA 370L-2. 
AVAILABLE FROM STOCK AT: COPPER AND BRASS SALES, INC, Detroit, Mich. « 
FULLERTON STEEL AND WIRE COMPANY, Chicago, Ill. * HUBBELL METALS, INC., St. Louis, 


Mo. + A. R. PURDY CO., INC., Lyndhurst, W. J. © RELIANCE STEEL COMPANY, Los Angeles, Calif. 
© VINSON STEEL & ALUMINUM COMPANY, Dallas, Texas. 


you can depend on DOW MAGNESIUM 
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Performance—this Features— Automatic time deiay reverse, posi- 


Natco 2-way horizontal drilling 
Holds limits as close as .004". Parts are clamped auito- 


tive stop, coolant system with magnetic chip separa- 
tor, automatic lubrication to heads and ways, hydrau- 
lic feed and J. I. C. compliance. Let a Natco field engi- 


neer help you with your drill- 
j matically in the interlocked trunnion fixture—spot- = ing boring, facing and tap- 
é drilled, drilled, spotfaced, reamed and counterbored. ping problems. : 
3 Ask for information about the PAYD (Pay-As-You-Depreciate) finance plan. 
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Notes 
from 
Natco... 


Whole Hog or Piecemeal 


Seems like two distinct approaches 
are being taken in the adoption of 
automatic assembly methods. The 
“whole school favors abrupt 
change . . . wait until you can install 
a machine that will handle the com- 
plete assembly job. The “‘piecemeal”’ 
school favors a step-by-step tran- 
sition, starting with the basic trans- 
fer mechanism and adding auto- 
matic stations one or two at a time. 


Variety Show 


The critics say you can’t have high 
production and versatility, too. But 
one of our eastern customers has 
run his drilling show that way for 
years. On seven adjustable multi- 
spindle Natcos, he drills and taps 
over 1000 different parts in lots 
from 50 to 10,000. 


Shuttle for Speed 


Like the Three Musketeers, drill- 
ing, chamfering and tapping go to- 
gether. Natco is now building sliding 
tables for their small standard ma- 
chines allowing all three operations 
with one push of the button. Start- 
ing in drilling position, table auto- 
matically indexes for chamfering 
and tapping; then returns. Up to 24 
operations at a crack. 


Processed by Natco Machines 


Part: Gear Housing 
Machine: Natco vertical Holesteel 
Operations: Drill 11 holes; Counterbore 1 
hole; Chamfer 3 holes; End cut ream 1 hole; 


NATIONAL AUTOMATIC TOOL COMPANY, INC. or | 
Richmond, Indiana A Production: 90 per hour 


Part: Cylinder Block 
Machine: Natco Holesteel 
Operations: Drill 17 holes in 4-cylinder 
block or 23 holes in 6-cylinder block. 
Production: 40 parts per hour 


Part: Shaft 


Machine: Natco H-5 


Call Natco offices in Chicago, Detroit, Buffalo, New York, Boston, . Slane drill and chamfer 


Philadelphia, Cleveland and Los Angeles; distributors in other citias. Production: 80 parts per hour 


Multiple-spindle drilling, boring, 
facing and tapping machines 
Special machines for automatic 
production 
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HORN PRESS 


DEEP 
THROAT PRESS 0.8.1. PRESS DOUBLE CRANK PRESS 


tHese 4O-TON presses 


take job after job in stride and give you top speed 
and uniform output on a variety of work. They 
stress simplicity in every detail to achieve quicker 
set-ups, easier changeovers and simpler operation. 
All are extra rugged, high precision units, made to 
withstand hard usage and assure long, satisfactory 
service. They are very moderately priced. 


Rousselle Presses are sold 
you let our engineering staff as- ugh | 
sist you. There is no obligation. 


Significant savings may result if 


dealers. 
Choice of 25 models in 5 to 40-ton sizes. 


Meonutacturers of Rousselle Presses 


SERVICE MACHINE CO. 


2310 WEST 78th STREET 
CHICAGO 20, ILL. 


USE READER SERVICE CARD; INDICATE A-6-214-1 


WORLD'S 
HARDEST METAL 


@ New. improved TALIDE METAL 
is uniform in quality—gives top 
performance on ALL cutting, draw- 
ing and wear-resistant applica- 
tions. Write for Catalog 56-G. 
METAL CARBIDES CORP., Youngs- 
town 12, Ohio. 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
USE READER SERVICE CARD; INDICATE A-6-214-3 


SHOCKPROOF 
FULLY-JEWELED 


Patents 
Pending. 


com precision DIAL INDICATORS 


SIMPLE, UNIT CONSTRUCTION 

The new “Em-re" represents the first real advance in indicator 
design in decades, The case and gear assemblies are joined 
to form a rigid unit with a minimum of ports. The design is 
so simple that anyone with a small screw driver can assem- 
ble them. “Em-re" indicators have only 31 parts. What's more 

- 25 of the parts are common to each model. Available in 
24 models i in 6 ranges from .025” to .250” with graduations in 
00005”, .0001”, .00025”, .0005” and .001”, 


Write today for Bulletin 455-D describing the many 
remarkable feotures of this new line of indicators. 


* Well within A.G.D. accuracy specifications. 


PETZ-EMERY INC. 


PLEASANT VALLEY, NEW YORK 


USE READER SERVICE CARD; INDICATE A-6-214-2 


DRILLING COSTS 
HIGH? 


In Steel... Stainless... Brass... 
Aluminum... Titanium... and Wood 


HI-STANDARD Deep-Hole Drills 
give you... at lower cost... 

e Exacting Hole Diameters 

e Unlimited Hole Depth 

e Exceptional Hole Concentricity Throughout 
e Improved Hole Surface Finish 

e More Pieces Between Grinds ; 


Write For Engineering File “E” 


THE HIGH STANDARD 
MANUFACTURING 
CORPORATION 
Hamden, Connecticut 


Pioneers and Makers 

of Deep-Hole Drills 

For More Than 30 Years 
> 


USE READER SERVICE CARD; INDICATE A-6-214-4 
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“STOCK ANSWER” 
to many a design problem 


ALLEN DOWEL PINS are being profitably employed 
in a thousand and one ingenious ways beyond their 
conventional applications in tool and die work — as 
economical roller bearings, as axles, precision plugs, 
hinges and wrist pins to name a few. 


If you have an application that will utilize the 
great strength, accuracy and fine finish of Allen 
Dowel Pins, you can save substantially on the cost 
of your product — because you can secure them at 
favorable prices right from your Allen Distributor’s 
stock. 


Check the quick facts at the right and write directly 
to Allen’s Engineering Department for further tech- 
nical information. 


SPECIFICATIONS 


Made from Allenoy heat treated steel. Surface hardness 
62-64, Rockwell C scale; core hardness 52-54. Case depth 
.010” to .020” depending on size. 

Single shear strength 160,000 to 180,000 p.s.i. 

Surfaces precision ground to + .0001” with micro-inch 
finish of 6 RMS max. 

Sizes: Diameters, 4%” to 1”. Lengths, %” to 6”. 

Two standard oversizes — .0002 for press fits between 
mating parts, or .001 for repair work, or holes machined 
oversize. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-215 
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HERE’S 


CAN FIT INTO 


YOUR 


MACHINING 
OPERATIONS 


HOW KENNAMETAL 


Kennametal Grade K7H, developed specially for modern high velocity machining and for 
cutting heat-treated high tensile alloy steels, is showing outstanding results on one new 
application after another.’ Its high hardness (93.5 Rockwell A) coupled with phenomenal 
strength (three times that of the nonmetallics) is proving effective over a considerable range 


of feeds, depths of cuts and other varied machining conditions. Here are examples: 


At High Machining Velocities 


K7H outperforms oxides at higher velocities: Cut- 
ting 4150 steel, K7H outperformed three different 
oxides, operating up to 1200 sfm. None of the three 
oxides stood up at that velocity—one broke down 
early, a second was satisfactory to only 750 sfm, and 
the third up to 1000 sfm. Grade K7H performed 
successfully up to 1200 sfm. It also produced freer 
cutting action, better finish, and showed no noticeable 
edge wear—even after one mile of cutting. 


K7H outperforms other carbides at 1500 sfm: Run 
at 1500 sfm, cutting irregular flame-cut SAE 1045 steel 
of 210 Brinnell, Kennametal Grade K7H outperformed 
previous carbide, which was run at only 255 sfm. Feed 
increased to .021” for K7H from .011” for previous 
grade, at same ” depth of cut. 


2. On Heat-Treated and High Tensile Steels 


K7H outperforms carbides on SAE 4340: One 
Kennametal K7H insert with six cutting edges on a 
Kendex holder completed finish turning and facing five 
30” O.D., 4” thick plates of heat-treated SAE 4340 of 
Rockwell C 45-48 hardness, at average surface speed 
of 600 sfm. A competing premium grade required 3 to 
4 cutting edges per plate running at only 400 to 450 
sfm. In other words, one K7H edge did the work of 
three edges of the other carbide. Conditions: Depth of 
cut 3/32” to 3/16”, feed .006” to .008”, with 63 micro- 
inch finish required. 


K7H more than doubles number of pieces per 
cutting edge: With K7H run at 750 sfm, it produced 
18 pieces per edge as compared with 8 pieces per edge 
with a competing carbide run at 245 sfm. Other con- 
ditions were identical: Depth of cut 4”, feed .011”, 
SAE 4140, 28 Rockwell C. 


Why not have a Kennametal tool engineer help you take full advantage of this remarkably 
strong, hard Kennametal grade. Call him or write KENNAMETAL INc., Latrobe, Pennsylvania. 


WEAR AND HEAT-RESISTANT PARTS 


INDUSTRY AND =) 


KENNAMETAL 
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MINING, METAL AND WOODWORKING TOOLS Op 


» TROUBLE-FREE 


Typical of. gages which hay 


i duch important benefits as 

use of full product tolerances, no . 
maintenance, assured thread fit after 
inspection, and ease in handling ae 
due to “unusually light weight. 


machi titanium ‘carbide and Pass to 
very close tolerances, achieving 
‘standards believed impossible only a 
that is comparable. 


Lakeland Bivd.e Wickliffe, Ohio 


Cleveland: 


Zone Stote 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-217 


| m Ring Gages’. 
CY, With this proven fixed-type Titanium 
Mf “9. 9 PMCo Carbide Thread Ring Gage = 
why: Pipe Machinery Company’s 
is PMCo Titanium Thread Ring Gages 
le . numbered and registered andthe 
‘ge ‘d kept by us for your convenience 
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CUSTOM 
DIES by WHISTLER 


EXPERIENCE 


For nearly half a century S. B. 
we STAFF Whistler & Sons, Inc. have been 
(w~ CAPACITY manufacturing custom dies for 


the top names in industry. With our large staff of 
experienced engineers and skilled tool and die makers, 
supported by extensive mechanical facilities, we offer 
a dependable die making service to any manufacturer 
whose product calls for the working of sheet metals. 


DRAWING 


COMPOUND 
BLANKING 
AND PIERCING 


CAM 
PIERCING 


You are invited to send us your specifications and draw- 
ings for cost estimates and delivery schedule. See for yourself 
how Whistler dies are stepping up production and cutting 
costs in plants coast to coast. 


~ S.B.WHISTLER & SONS, INC. 
744 Military Road, Buffalo 23,N.Y. 


ADJUSTABLE, MAGNETIC and CUSTOM DIES FOR ALL INDUSTRY 
Direct Factory Representatives Located in Principal industriel Areas 


USE READER SERVICE CARD; INDICATE A-6-218-1 
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INCREASE PROOUCTION.. 


SAVE TIME & MONEY 


1. Tungsten carbide rings at the points of 
wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body 

For information and prices write for 
MEYCO Bushing Catalog No. 42. 


MEYCO 


Carbide inserted Bushings 
Are Doing It Daily! 


How? Like this: (1) Last longer 
... with a life—in most cases 
—as long as solid carbide bush- 
ings at prices that approach the 
price of steel bushings; (2) In- 
creased life for your drill jigs 
and fixtures; (3) Increased life 
for your drills and reamers; 
(4) Accuracy maintained for a 
LONG PERIOD of time; (5) Less 
non-productive machine time, 
less lost man-hours, because 
bushings need not be changed 
as often; (6) Inspection time 
saved, because of greater ac- 
curacy for a longer time; and 
(7) Less waste due to spoilage, 
for the same reason. Don’t pass 


up a good bet! Get the dope 

on Meyco Carbide Inserted 

Drill Jig Bushings today! 
ESTABLISHED 1888 


W. F. MEYERS CO., INC., BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-6-218-2 


Expanding Mandrels 


Accuracy 001’’ - No Distortion 
No Slipping - Everlasting 


K.O.LEE CO. 


ABERDEEN, SOUTH DAKOTA 


Sf it's made by Lee it's a “Knock-Out” 


USE READER SERVICE CARD; INDICATE A-6-218-3 


MICRO-MINIATURES 


SPECIALISTS IN THE 
MANUFACTURE OF SMALL END 
MILLS GROUND 

FROM SOLID 


When you think of small 
END MILLS -- think o; 


MICRO MINIATURE. 


DISTRIBUTORS 
IN PRINCIPAL CITIES 


WOODSON TOOL CO. 


4811 LENNOX BLVD. INGLEWOOD, CALIF 


USE READER SERVICE CARD; INDICATE A-6-218-4 
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CHUCK-ABILITY — The ability to SPEED 
your work . . . ELIMINATE fatigue. . . 
IMPROVE your products . . . and REDUCE 
your costs .. . through design and selec- 
tion of the right work-holding devices. 


Typical Manually Operated Cushman Chuck- 
ability Chucks designed for Engine, Tool 
» Room and Manufacturing Lathes: 


If you don't hold it right, you can't machine it efficiently or 
economically . . . a positive truth for any chucking 
operation, whether it is the everyday simple routine job, 

or complex machining operations with many 

surfaces and close tolerances. Cushman Chucks give 

you Chuck-ability . . . the answer to efficient and economical 


machining of the new steels and alloys at high spindle speeds. 


Chuck-ability is available to you in Cushman's complete line 
of manually and air operated precision chucks, an 

invaluable combination of Cushman's exceptionally broad 
engineering experience plus know-how of the 

leading chucking specialists. Write today for catalogs 

fully describing Cushaun Chucks. Consult us on all 


of your work-holding problems . . . standard or special. 


THE CUSHMAN CHUCK COMPANY 


Hartford 2, Connecticut 
a world standard for precision 


CUSHMAN CHUCKS... TRIAL DISTRIBUTOR 


we 

f 
= 

_ 
CUSHMAN 


WHY ? — Because here are the points of superiority of 


Spindle 


“temperature rise. 


dial controlled year box pro- 
vides 60. changes of threads 


wider range of work, unlimites 


THE SIDNEY MACHINE TOOL CO. SIDNEY, OHIO 


Builders of Precision Machinery since 1904. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-220 The Tool Engineer 
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THE MOST IMPORTANT PANEL 
IN THE INDUSTRIAL WORLD! 


This is no secret — industrial panels 
know that it pays to use Bath 7 


because 
° — the quality is tops 
— the measure is accurate ‘ 
— the wear-life is long * 
— the price is right 


— expert Bath engineering 
service is available 


— they are made to American 
Gage Design Standards 


— they meet Federal and Es 
Military specifications. 


If the members of your panel are interested e 
n “what’s our line” . . . an inquiry on busi- 
ness stationery will bring full information 
about Bath Products. 


Bath Reversible Thread and 
Reversible Cylindrical Plug 
Gages 


ATH & CO., Inc. 


28 Grafton St., Worcester, Mass. 
CYLINDRICAL AND THREAD GAGES - GROUND THREAD TAPS + INTERNAL MICROMETERS 


JOHN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-221 
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New 


these features: — 


1. RAPID OPERATION 
a half turn of the hand 
knob loosens strap and 
turns it 90 degrees com- 
pletely eliminating un- 
necessary turning of knob. 


2. SELF POSITIONING 
horizontal, vertical or upside 
down—strap will not fall out 
of position even in 
unclamped position. 


3. WIDER APPLICATION— 
SWINGLOCK can be operated 
in restricted areas where 
there is not enough room 

for forward and backward 


SWINGLOCK 
One-Hand Operated 


FIXTURE 


Write for bulletin 


TEMPLATE SHEETS 
AVAILABLE 


MAKES FOR 
HIGHER PRODUCTION 


strap movement. 


26937 W. 7 MILE ROAD ¢ DET 


WEST POINT MANUFACTURING co. 


ROIT 19, MICHIGAN 


USE READER SERVICE CARD; INDICATE A-6-222-1 


ings, 


heavy base, 


AIR-MITE 


* Solid Steel Column. Greater strength 
and rigidity. 
* Brass cylinder, aluminum end cast- 


Pullmax machines have the versatility to do 
all of the metalworking jobs in your Model 
Shop, Engineering or Maintenance Departments. 


One machine does straight 
shearing, inside or outside 
circle cutting, design cutting, 
inside square cutting, bead- 
ing, joggling, slot cutting, 
louver cutting, dishing, edge 
bending and flanging. Seven 
sizes of machines cut up to 
116" in mild steel. Ask for a 


demonstration. 
inde. Write for the Pu 
tion; Money-Saving Metalworking ideas. 
May 16-25 


AMERICAN PULLMAX 


2457 North Sheffield Avenue Chicago 41, Illinois 
USE READER SERVICE CARD; INDICATE A-6-222-3 ° 


-propuction AIR PRESS 


Hy-Car piston cups. 


* Accurately ground table. 
* Fast set-up and stroke adjustment. 


You don’t have to “baby” an atr-mITE 
Press because they’re ruggedly built to 
Stand the gaff of production work. From 
the tip of their solid steel column to the 


they're every inch a work- 


horse tool. Feature-for-feature, you can’t 
buy a better. 
press than an AlIn-MITE. 

Special adaptations available. Write us 
your needs. 


more economical operating 


F.0.B. Ch 


1 Ton Capacity 


$8995 


icago 


cient press work, use AIR-MITE Control Valv 
Connected in parallel and positioned on either s 


hondies to actucte press . . . keeps attention 
work-piece, hands out of the way. For pressures 
up to 160 p.s.i. 


USE READER SERVICE CARD; 
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New 3 Way Control Valve. For sofer, more effi- 


of an air press, they provide o safe, instantaneous 
press operating contro! Operator must depress both 


es. 
ide 


Inc. 


4418 W. CARROLL AVENUE, CHICAGO 24, ILLINOIS 


INDICATE A-€-222-2 


AUTOMATE YOUR CENTERING 
WITH THE 


BLACK “CENTR-FINDER” 


Use this fast, new device and speed-up your centerin 
operations. Locates centers or other pre-determin 
points within .001” vertically and horizontally, regard- 
less of shape or size of parts. A time-saving tool in 
any shop doing production drilling, reaming, hollow- 
milling, deburring and similar operations. 


False jaws permit wide range of 
work to be handled. Working 
range is 0 to 4”. Clamping pres- 
sures up to 2000 pounds. Force 
exerted is all straight line. Vise 
jaws travel on guides—actuated by 
opposed double-acting cylinders— 
synchronized mechanically with 
no pressure exerted through syn- 
chronizing mechanism. 


Write for bulletin. 
THE BLACK DRILL COMPANY, INC. 


1414 East 222nd Street * Cleveland 17, Ohio 
USE READER SERVICE CARD; INDICATE A-6-222-4 
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REFERENCE FOR 


Danly Bolster 


MOUNTING Asse. 


~ 


MOUNTING 
ona 


Danly’s new “Leadership Line” of die 
sets and dieinaker’s supplies is a major development in the 
stamping industry — certain to affect every toolroom 

and die sho) in the eountry. 

That’s why Danly’s new catalog is a must for every tool engineer's 
technica! library ... specially edited and arranged to present complete 
dimensional! data. Easy-to-read tables .... convenient product illustrations 
and drawings... clear indications of all optional features make 

it a real working tool. Includes all Danly Die-Sets, Die-Set Accessories. 
Diemakers’ Supplies. Belster Plates and Bolster Accessories making up 
Danly's all sew “Leadership Line”. Easy to look at— and easy toget... 


WRITE FOR YOUR FREE COPY TODAY! 


BE DANLY MACHINE SPECIALTIES, INC. 
2100 South ‘Laramie Avenue, Dept. D Chicago 50, Illinois 


ONE COMMEBTE!. 
= 
ACCESSORIES , ew “LEADERSHIP LIN 
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Pour §@yings into your shop with 


cutting oils 


Gulfcut is the new brand name for Gulf’s complete line of 
modern, up-to-date cutting fluids. Each Gulfcut oil is scien- 
tifically compounded to meet the most exacting require- 
ments for tool life, accuracy of work, and surface finish. 

This new line of Gulfcut oils includes mineral-lard oils, 
sulfurized-mineral oils, sulfurized-mineral lard oils, sulfo- 
chlorinated-lard oils, and emulsifying oils—outstanding 
cutting oils that contribute to better results in every metal 
cutting operation. 


Have a Gulf Sales Engineer show you how one or more of 
the Gulfcut line of cutting oils can help you get increased 
tool life and lower machining costs in your shop. Consult the 
» telephone directory for the number of your local Gulf office. 


Gulf Oil Corporation « Gulf Refining Company 
1822 Gulf Building, Pittsburgh 30, Pa. 


THE FINEST PETROLEUM PRODUCTS 
FOR ALL YOUR NEEDS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-224 The Tool Engineer 
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PRODUCING PRESSURE VESSELS 


CLEARING PRESS RIGHT ANSWER 
FOR TAIT MFG. CO. 


Tait Mfg. Co. in Dayton, Ohio found the right answer for 
production of pressure vessels in the Clearing double crank 
press shown here. The vessels are produced from .025” 
stainless steel blanks which are drawn to a depth of 5”. High 
blankholding pressure (70 tons) required at the start of the 
draw requires that the press develop high tonnage 5” up 
from bottom stroke. Normally these requirements would call 
for a press far larger than the one shown at right. However, 
Clearing engineers designed the press with an oversize 
drive—a 500-ton drive in a 250-ton frame. Two sets of dies 
are used in the press, one to trim and draw, the other to 
pierce and emboss. The press is equipped with two cush- 
ions in the bed. Seventy tons of cushion pressure is pro- 
vided on the draw side for blankholding. This pressure is 
reduced to 35 tons automatically at a point 14” down on the 
draw. The other cushion provides 10 tons of stripping 
pressure. 

If you are looking for an efficient and economical method 
to produce your product more profitably, call on Clearing 
Machine Corporation to discuss your problem. 


This Clearing double crank press with an 
oversize drive develops high tonnage five 
inches from bottom stroke, easily solving 
the problem of a 5” draw in stainless steel. 


Write for colorful brochure, 
“Thinking about o better way to 
do the job?” No obligation. 


C L EAR is a ES THE WAY TO EFFICIENT MASS PRODUCTION 


CLEARING MACHINE CORPORATION Division of U. S. INDUSTRIES, Inc. 
. 6499 W. 65th Street, Chicago 38, Illinois « Hamilton Plant, Hamilton, Ohio 
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HYDRO-FINISH wet blasting 
saves '22,500 a year for Imperial Brass! oe 


Pangborn Hydro-Finish wet blasting is used at Imperial Brass 
Mfg. Co., Chicago, to remove heat scale and carbon deposits 
from dies. Imperial Brass is highly gratified with results. 
Hydro-Finish does a perfect cleaning job and gives a smooth 
finish, with no breakdown of sharp edges or loss of tolerances. 
It has required no maintenance in its 114 years of operation. 
And Hydro-Finish has cut time and labor costs so drastically that 
the firm saves $22,500 a year on this step alone! 


USE READER SERVICE CARD; INDICATE A-6-226-1 


If you clean dies and molds, you should inves- 
tigate Pangborn Hydro-Finish . . . now offering 
even lower investment and more efficient opera- 
tion by using air jet sluriators instead of a pump. 
Write today for Bulletin 1402 to PANGBORN 
CORPORATION, 4700 Pangborn Boulevard, 
Hagerstown, Maryland. Manufacturers of Blast 
Cleaning and Dust Control Equipment. 


‘Pangborn 


BLAST CLEANS CHEAPER 


Look into the complete, cost-cutting LOVEJOY line. 
Standard tools are in stock —to help you 
increase production, save time and money now! 


INSERTED-TOOTH 
MILLING CUTTERS 


Face, side, end, slotting and boring 
mills. 


H.S. S., CARBIDE, 

ALLOY BLADES 

Interchangeable in all Type “A” mill- 
ing cutters from 44” to 24” in 
diameter. 


NEW! SET-SCREW TYPE 
END MILLS 


And new Type “Z” slotting cutters 
provide maximum axial and radial 
adjustment. 


Boring Tools - Arbors . Flywheels 
Lovejoy Milling Cutter. Assembly Gage 


Special cutters are a Lovejoy specialty 
Write for new catalogs: No. 31 (Face Mills), 
No. 32 (Side Mills), No. 33 (Arbors). 


131 MAIN ST., SPRINGFIELD, VERMONT 


Send for free 
SPEED & FEED 
CALCULATOR 


USE READER SERVICE CARD; INDICATE A-6-226-2 


LOVEJOY 


TOOL COMPANY, INC. 


SPRINGFIELD, VERMONT, U.S.A. 
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-HOGGSON STEEL HANDSTAMPS | 


for EVEN... 
DEEP... 


Sharp, clean impressions even after years of usel 
Hoggson Brand Letters & Figures Hand Stamps will 
not spall or mushroom. Available for numbering or 
lettering anything from pig iron to jewelry. 19 sizes 
in stock, from 4," to 1’. Roman or Gothic. Letters 
27 pcs. per set; figures 9 pes. per set. 


See your distributor or send for complete catalog 4 


HOGGSON & PETTIS MFG. CO. 


144 Brewery Street, New Haven 7, Conn. 


USE READER SERVICE CARD; INDICATE A-6-226-3 
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HIGH PRECISION — LOW FRICTION 


DIAL INDICATORS 


“(Patents Pending) 


NONSHOCK SPRING- 

FLOATING RACK-SLEEVE 

isolates shock stresses from geor 

teeth, pinions, bearings. 

RIGID ONE-PIECE RACK-GEAR- (3 
LOW-FRICTION ACTION 

Nonshock rack-sleeve moves in- 


tegrally with spindle except under 
shock conditions. 


DIRECT-ACTING NONSHOCK~ 
SPRINGS 


directly around spindle — elimi- 6 
nate cocking ond side play. 
UNIT CONSTRUCTION : 


entire gear mechanism interchange- 
able in both regular and NON- 
SHOCK models — simplifies main- 
tenance. 


CONSTANT CONTACT 
PRESSURE 

insures exact duplication of repeat 
readings — no whipping or bewnce. 


The new Starrett NONSHOCK mechanism pro- 


Send for catalog describing the many out- 
tects Starrett Dial Indicators under all conditions 


standing new features of the complete line of 


of impact and shock . . . isolates shock stresses 
from the gear movement ... prevents damage and 
wear from shock transmission to rack, bearings 
and gear assembly. 

Starrett NONSHOCK Dial Indicators are rec- 
ommended for a// gaging applications . . . not 
only to prevent damage and wear under severe 
conditions but to imsure greater precision, 
longer life and less maintenance at all times. 
Available as an optional extra feature on all 
standard A.G.D. indicators (except .400” and 
1.000” ranges). 


Starrett High Precision-Low Friction Dial Indi- 
cators. Use the coupon. 


The L. S. STARRETT COMPANY, Dept. E 
Athol, Massachusetts 


Please send information on Starrett High Precision- 
Low Friction Dial Indicators. 


COMPS 
Street and 


INDUSTRIAL 
OistRiauToR 


ANIC ND MEASURING TOOLS AND PRECISION INSTRUMENTS | 
DICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 
HACKSAWS + HOLESAWS + BAND SAWS BAND KNIVES 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-227 
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(=>< AUTOMATICS 


... here's JUST ONE of the salient 
features of this machine which is 
made with SWISS PRECISION 
throughout: 


The ability to change 
from BAR work fo a 
CHUCKING machine 


UNIVERSAL SPINDLE, 
9 permanently in place. 


¥ BAR SPINDLE, 
mounted in Universal. 


CHUCKING SPINDLE 


replacing Bar Spindle. ia 


292 Madison Avenue, New York 17, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-228 The Tool Engineer 
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TAP QUALITY 


in a new dress 


You reach for quality when you 
pick this box off your toolroom 
shelf. Forty years of exclusive 
thread forming experience backs 
every tap it contains. 


Let this bright new package be your 

guide to more precise tapping. Every tap 

it represents is guaranteed within tolerances 
. .. is measured for precision in every 

step of manufacture. 


Complete stocks of standard taps are available, 
Specials will be made to your order. 


Next time you see this box, reach for it. Use Wood 
& Spencer taps and you'll see what we mean by quality. 


Wood & Spencer 
- Want free tap guide? Everyone who has one 
ba finds this handy wall chart an excellent ready-reference. 
It tells all standard gage tolerances, class fits and tap 


, tolerances. Write for your free. copy. The Wood & Spencer 
TA Ss Compeny, 1930 East 61st Street, Clevelond 3, Ohio. 


June 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-229 
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Cutting-Off Machine 


Air Control on 
““Modern”’ 


Modern Machine Tool Co., Jackson, 
Mich., uses the NOPAK Dual 4- -Way 
valve’ as the “main air control valve” 
on its Cutting-Off Machine for these 
reasons: — 

1. It provides the necessary sequence of operation 
control. 

2 is “easily mounted . . 
position”’. 

3. It directs air pressure either to part of the air 
system, or the whole system, as required. 

4. With valve lever at 45°, “the operator can set the 
tools, with a gauge, against the stock while it (the 
stock) is locked in the collet’’. 

5. In normal running position with valve lever at 
90°, air is directed to other parts of system, while 
maintaining pressure on collet cylinder during cut- 
ting cycle. 

This application may suggest how you can use 
NOPAK Valves and Cylinders for effective 
control and application of fluid power in your 


. in readily accessible 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


product, or in your plant equipment. For 
other suggestions see the NOPAK Application 


Manual. 


Write for Latest Shelf-Stock Listings 


GALLAND-HENNING NOPAK DIVISION 


2750 SOUTH 31ST STREET 


MILWAUKEE 46, WISCONSIN 


Representatives in Principal Cities 


DESIGNED for AIR and HYDRAULIC SERVICE aamums 


INDICATE A-6-230-1 


A THE VAILL ENGINEERING CO. 


shape and form tube ends 


FREE— New Bulletin T-1 shows, describes VAILL 
tube end forming machine VERSATILITY for... 


Beading @ Flaring @ Flanging @ Sinking 
Expanding e Grooving e Threading @ Reducing 
Double Lap Flaring @ Double Lap Flanging 
on Tubing up to 6” Diam. 


131 E. MAIN STREET WATERBURY 20, CONN. 


USE READER SERVIC: CARD; INDICATE A-6-230-2 
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Spindle never stops. To open — 
pull down. Jaws open automat- 
ically, release tool. To close — 
insert new tool. It’s locked and 
centered. The greater the load, 
the tighter grip. 


Model A—capacities from \,” to 
%” and to 
with Nos. 1, 2 and 3 Morse Taper 
Shanks ond Taper Adapters. 


USE READER SERVICE CARD; INDICATE A-6-230-3 


CHANGE TOOLS IN 
SECONDS, SAFELY! 


Drill, ream, counterbore with 
one spindle, without stopping 
spindle or moving work. 


No keys, collets or wrenches are 
needed on Wahlstrom Fully 
Automatic Chucks and Tapping 
Attachments. Tool is 
automatically centered. Grip 
can't slip or chew tool shank. 
Wahlstrom Chucks convert 95% 
of lost tool changing time to 
productive time. And, a single 
Wahlstrom Chuck does the work 
of several spindles. Write for 
spec. folder and distributor name. 
Wahlstrom Chucks — made by 
the makers of the Float- Lock 
Industrial Vise. 


Another Gin? Product 


WAHLSTROM 


AUTOMATIC CHUCKS 


AMF TOOL DIVISION 
AMERICAN MACHINE & FOUNDRY COMPANY 
224 Gi d Avenue, Bloomfield, New Jersey 
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Gs case HISTORY NO. 42 


This is but one of many ways in which versatile, time- 
tested Bodine basic machines and units can be teamed 


HEADLIGHT ADJUSTING SCREW ASSEMBLY to create high-speed, cost-cutting assembly units without 
SPOTLIGHTS VERSATILI resort to costly “specials.” 
OF BODINE METHODS DA : Note especially the ease and convenience with which 


auxiliary equipment (in this case automatic hopper 
feeds) can be grouped around the Bodine ‘‘chassis."’ 
Note also the high production and close limits main- 
tained on this day-in, day-out production line job for 
one of the world's largest automobile manufacturers. 


_, PRODUCTION: 3,000 completed assemblies per 50- 
_ minute hour. Machine speed, 30 strokes per minute. 


Unthreaded molded nylon 
nut hopper-fed and trans- 
ferred to the diol fixture 

« 2 pieces per stroke. 


Adjusting screws hop- 
per-fed, transferred 
end driven into nylon 
nut . . 2 pieces per 
stroke. 


3 

Auto eject completed 
assembly. Depth of 
screw driving held con- 
sistently within turn 


in untapped nut. 


If high-speed, low-cost assembly is one of your 
problems . . . in metals, plastics, or a com- 
bination of both ... with or without concur- 
rent machine operations . . . check first with 
Bodine. The possibilities of our methods are CORPORATION 


practically unlimited. BRIDGEPORT 5, CONNECTICUT 


AUTOMATIC DIAL TYPE DRILLING, MILLING, 


HINES 
eB055 TAPPING, AND SCREW INSERTING MAC 
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PUNCH & DIE BUTTON 
POSITIONING 
with R-B 
RETAINERS 


Cut your set-up time for short production runs on light gauge 
metals . . . R-B Flex-Mount Retainers permit quick, easy and 
flexible mounting of punches and die buttons. For, Flex-Mount 
Retainers are easily bolted in any desired position on T slotted 
PUNCH RETAINER ©F drilled and tapped commercial die sets. 


+ Standardized R-B punches and die buttons (round, square, 

RUBBER STRIPPER oblong or special shapes to customer specifications) are used 
q_ DIE BUTTON in these retainers. Stripping is accomplished with R-B rubber . 


RETAINER 


strippers or R-B rubber covered springs to eliminate costly 
metal strippers, retainer screws and springs. 


TYPICAL 
POSITIONING 
Shown are but two of an almost unlimited i 7 


number of mounting arrangements that can 
be made with Flex-Mount Retainers. 


Use R-B Engineering Service for Your Tough Piercing Problems 


, RICHARD BROTHERS PUNCH DIVISION 


ALLIED PRODUCTS CORPORATION 
DEPT. 78 12677 BURT RD. DETROIT 23, MICHIGAN 


Please send me additional information. 


NAME TITLE 


COMPANY 


ADDRESS 


city ZONE STATE 


| 
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Maximum Efficiency From Heaviest To Finest 


The same Sintox tool can be used to take a cut from .00025 inch 
to full depth over a remarkably wide range of speeds. It is 
actually cheaper to replace than to regrind! Truly a throwaway 
tip that reduces inventory requirements. One grade is equally 
efficient on all materials. 
NOTE: Write for free booklet on Sintox material and its uses. 
Address requests to Sintox Corporation of America, 270 East 
Hamilton Street, Allentown, Pennsylvania. 

You are invited to Demonstrations held each Friday at our 


Allentown plant. Simply let us know what time to expect you 
and how many are in your party. 


(cuts costs, too) 


Round Sintox inserts for heavy duty turning and 
facing: A, plain; B, with chipbreaker. Square Sintox 
inserts for general purpose turning and facing: C, 
plain; D, with chipbreaker; E, with chipgroove, F, 80° 
diamond insert for turning and facing square te a 
shoulder. 


PHOTO AT LEFT: Plain round insert easily 
cuts a 6 inch diameter bar which is being 
turned at 200 SFPM with a .200 inch depth of 
cut at .077 IPR feed. 


PHOTO AT RIGHT: Here a 5% inch diameter 
steel bar being turned at 1500 SFPM is cut 


with a plain square insert at a .0005 inch 
depth at .005 IPR feed. 


Look to Sintox for leadership in the cutting tool industry. 


CORPORATION OF AMERICA 


270 EAST HAMILTON STREET * ALLENTOWN, PENNSYLVANIA 
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STANDARD BRISTOL SOCKET SCREWS. Pocket slide rule indi- 
cates size. 


Miniature socket screws for 
electronic equipment, instruments, 
and other small components 


At Bristol we're old hands at precision instrument 
making — know what the problems are. 


And we're also specialists in tiny, socket set and cap 
screws. They're standard at Bristol in sizes from 
No. 0 wire up to | inch in both hex and Bristol's 
Multiple-Spline socket in alloy and stainless steel. 


Precision socket screws have been a Bristol product 
since 1913. And we've been turning out miniature 
socket screws by the millions since 1950. In fact we 
originated the famous Bristol Multiple-Spline socket. 


Bristol Multiple-Spline socket screws can be wrenched 
up tighter and hold tighter than other socket screw 
types. Gear-like teeth in the multiple-spline socket 
transform all internal wrenching force into rotary 
power and protect tiny thin-walled screws against 
stripped sockets. 
Today's automatic and semi-automatic production 
techniques pose no problem for Bristol's socket 
screws. They're used by the millions every year in 
instruments, computers, guided missiles and such 
competitive products as razors and cameras. And 
the new Bristol thru-broached socket screw for hop- 
per feed is even more in line with the trend toward 
automation. 

Find out all about Bristol socket screws. Ask your 
industrial distributor or write the Bristol Company 
direct. A6.1A 


Precision Socket Screw Manufacturers Since 1913 


Bristol’s Hex Socket Screws 4 Bristol's Multiple- 


“QB Spline Socket 


*Made in sizes as small as No. 0 in Alloy Steel and Stainless Steel. Cap Screws up to 142”. 


THE BRISTOL COMPANY, Socket Screw 


USE READER SERVICE CARD; INDICATE A-6-234-1 
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* Quick action 147 for speed. 
in te full capacity to 
handle work of any size. 
& Standardized holes for attaching jigs Write or wire now for information 


is te the fast, positive locking action. 
1819 Dana Street 


* Heavy, semi-steel castings for extra 
Strength and a heavy base plate for 
rigidity. Glendale, Cal!fornia 


USE READER SERVICE CARD; INDICATE A-6-234-2 


GAMMONS 
REAMERS 


Originators and 
Manufacturers of 
Helical Reamers 

and End Mills 


Helical Taper 
Pin Reamers 


Shipped by 
Return Mail 


The 


GAMMONS-HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 


USE READER SERVICE CARD: INDICATE A-6-234-3 
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Every day... Zverywhere... Your Competitors are using 


DEVLIEG 
Spiramatic 


ULTRA-PRECISION 
i BORING and MILLING 


THE ACCEPTED’ MACHINE FOR JIGLECS PRODUCTION OR ONE-PIECE JOBS 


The DeVlieg System of “JIGLESS x Elimi- 
ates expensive jigs * Permits complete flexibility of 


product design * Insures interchangeable assembly of Come lo 


parts without hand fitting. SEE A PRACTICAL 


DeVlieg JIGMILS are widely used in toolrooms and DEMONSTRATION OF THE 


experimental shops for machining all types of jigs, JIGMIL TECHNIQUE 
fixtures and experimental parts to precise limits of 
accuracy with a minimum of operator skill. 


DEVLIEG MACHINE COMPANY \450 Fair Avenue e Ferndale 
Write for Illustrated Catalog /DETROIT 20, MICHIGAN 
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Ask ‘‘the Man in the Barrel’ to tell you how... 
A Grinding Oil can make or break 


If you’re using just a coolant or 
any oil that happens to be handy 
for those precision grinding jobs. . . 
it’s costing you money! 


A grinding oil can make or break 
a precision grinding job such as 
thread grinding, gear grinding and 
many types of form grinding. Grind- 
ing oils are usually classified as 
“hard-acting”’ or “‘soft-acting’”’ de- 
pending on how they affect grinding 
wheel hardness. Grinding oil char- 
acteristics must be closely co-ordi- 
nated with wheel characteristics, 
speeds, feeds, and material machin- 
ability and hardness to obtain 
maximum performance. 


Plants in: Chicago, Detroit, Cleveland, Hartford, 


Philadelphia and Toronto, Ontario. 


and Europe. 


236 


Branch Warehouses and Representatives in princi- 
pal metal working centers in the United States, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


When form grinding low hard- 
ness materials, where wheel form is 
important, a ““*hard-acting”’ oil helps 
to maintain proper wheel form by 
making the wheel act harder. As a 
result, greater wheel life is obtained 
and more accurate parts are 
produced. 


When a high hardness material 
is being ground there is a tendency 
for the wheel to load-up and glaze. 
Such a condition is the cause of 
burnt work surfaces and heat checks, 
and is often encountered when 
grinding taps, gauges and other 
hardened parts. A ‘“‘soft-acting’’ 
grinding oil will make the wheel act 


; INDICATE A-6-236 


softer, opening up the wheel and 
exposing new abrasive grains to do 
the work. 

Stuart’s complete line of grind- 
ing oils have been chemically bal- 
anced and scientifically tested to 
meet the demands of various types 
of precision grinding operations. 
“The Man in the Barrel,’’ your 
trained Stuart Representative, will 
be happy to assist you in selecting 
the proper grinding oil for your par- 
ticular needs. Ask to have him call 

. . and ask for a Stuart’s Precision 
Grinding Oil Bulletin, too. 


D. A. STUART OIL COMPANY, LTD. 
2727-49 S. Troy Street, Chicago 23, Illinois 


Stuart {ils 


Time Tested Cutting Fluids and Lubricants 


The Tool Engineer 
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On this tough mower 
blade-guard casting... 


Carbide-equipped shear die 
increased production 800% 


Mower blade-guard castings are sheared at these 6 places simultaneously. 
Steel die sheared only 12,000 castings between grinds. Carboloy carbide- 
equipped die sheared more than eight times as many per grind. 


S. tough is this casting that the best steel shear 
die the Oliver Corporation could buy, required 
regrinding every 12,000 pieces. But when the 
switch was made to a die equipped with Carboloy® 
cemented carbide, production jumped to over 
100,000 pieces per grind—an increase of more 
than 800%! 


Where the steel trim block needed sharpening 
every day, the carbide block lasts more than eight 
days between grinds—cutting production and 
maintenance costs every minute of that time. 

The benefits Oliver Corporation got from their 
carbide die —more production, fewer rejects, less 


downtime —are typical of the savings Carboloy 
cemented carbides are bringing die users all across 
the country. 


These drawing, forming, blanking, and piercing 
dies have proved themselves in hundreds of cost- 
conscious plants . . . outlasting steel dies by as 
much as 50 to 1. 


So, no matter what your job—large or small, 
simple or complex — it will pay you or your die- 
maker to check into the advantages of Carboloy 
carbide-equipped dies. For more information, or 
to arrange for a Carboloy Die Engineer to call at 
your plant, mail this coupon today. 


OEPARTMENT OF GENERAL ELECTRIC COMPANY 


11101 E. 8 Mile Ave., Detroit 32, Michigan 


Send me Carboloy Die Engineering Manual 
D-124. 


Send complete details on Carboloy Die 
Training School. 


Have a Carboloy Die Engineer call at my 
plant. 


Name 


Company___ 


Address____ 


“Carboloy” is the trademark for products of the Carboloy Department of General Electric Company 
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The New SWIVALIGN on a 
Norton 12" Type U-4 Universal 
Grinder. This latest Norton im- 
provement adds to the speed and 
flexibility with which this popular 
grinder handles an almost endless 
variety of jobs. 


Another Norton ‘“TOUCH of GOLD”’ Development for faster, better, lower cost grinding. The swivauiGNn 
Dual Electric Indicator, set up to measure swivel table adjustment on a Norton universal grinder. By eliminat- 
ing the usual time-wasting cut-and-try adjustments and guesswork it saves grinding time and money. 


‘ The Tool Engineer 
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NORTON 


eliminates cut-and-try 


universal and 
cylindrical grinding 


s 

Dual electric indicator 
measures swivel table adjust- 
_ment, saves time and work 


Again Norton shows the way with a new device to sim- 
plify grinding operations and cut production costs. 

The swiva.icn, available for Norton universal and cylin- 
drical grinders, enables operators to adjust the angular 
positions of swivel tables quickly and accurately, eliminat- 
ing the cut-and-try procedure normally required. 

The sWIVALIGN consists essentially of an electric pick-up 
unit with a zero adjuster at each end of the swivel table, 
and a two-channel amplifier with a pair of indicating 
needles reading on a common scale. Each needle re- 
sponds to movement of one of the pick-up elements. Both 
needles move in the same direction of rotation as the 
swivel table. 

Divisions on the meter scale indicate taper changes in 
thousandths of an inch per foot of taper. Two ranges of 
readings are provided — one for extremely accurate set- 
tings with graduations of .0001’’ per foot and the other of 
.0005"’ per foot of taper change. The desired range is ob- 
tained by a convenient selector switch, 


Simple, accurate operation 


When the error in taper has been determined, the pick- 
up adjusting screws are used to set the two needles on the 
instrument to the required taper correction. The swivel 
adjustment on the table is then made to move the table 
until both needles meet at zero on the meter scale. 


One particular swivaLiGN advantage is that each end of 
the table registers its own movement. If one needle fails 
to move, or lags behind the other, it indicates the table is 
deflected and the work centers out of alignment — which 
condition should be corrected. Furthermore, since the 
corrections made are based on the positions of the needles 
which register taper per foot, the position of the work in 
relation to the swivel pivot does not affect the operation 
of the device. 

For further facts 

on the new Norton SWIVALIGN, and on its application to 
Norton universal and cylindrical grinders, see your Nor- 
ton Representative, or write direct. And remember: only 
Norton offers you such long experience in both grinding 
machines and wheels to bring you the ‘Touch of Gold” 
that helps you produce more at lower cost. Norton 
Company, Machine Division, Worcester 6, Mass. Jn 
Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5. 


* §SWIV ALIGN—Norton trade name for Dual Electric 
Indicator for accurate measurement of swivel table 
adjustment. 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 
Gllaking better products... 
to make your products better 


District Sales Offices: 


Worcester Hartford 


June 1956 


New York Area, Teterboro, New Jersey « 


Cleveland Chicago 
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New Dimensional Standards 


for Gage Blocks 


First major improvement in gage block accuracies in 40 years 


meet realities of today’s precision tolerances 


overcomes inadequacies of finest blocks previously available 


By RAY GIERLICH, Gage Division The DoAll Company, Des Plaines, Ill. 


Here is What Has Been Done 


® New laboratory gage block Grade AAA established 
with accuracy of plus or minus one-millionth inch per 
inch of length. 


®@ Grade AA blocks (+.000002”) reduced in price as 
much as 70%, permitting wide usage for routine in- 
spection work. 


® New accuracy of plus .000004”, minus .000002” es- 
tablished for Grade A blocks, with prices reduced to 
those formerly charged for Grade B. (National Bureau 
of Standards tolerance for Grade A blocks is +.000004” 
per inch. The new tolerance of two-millionths (.000002”) 
on the minus side affords a more accurate block and 
provides two-millionths cushion for wear.) 


® Grade B sets (+.000008”) discontinued on the basis 
of their inadequacy for close tolerance measurement. 


® New optical surface finish (guaranteed 0 to 0.09 
RMS microinches) established for all blocks, providing 
superior accuracy and wear life. 


@ Every block is accompanied by a Certified Inspection 
Report stating deviation from nominal size. 


® “A” grade blocks for the price of “B’’ grade blocks. 


OMPLETELY NEW standards for gage blocks have 
been established by The DoALL Company after a 
comprehensive appraisal of modern measurement 
needs. They represent the first basic improvement in 
gage block accuracies since World War I, when .001” 
was a high degree of precision. 

Consider .0001”, a common tolerance today. The 
checking gage must be accurate to .00001”—equal to 
or better than the accuracy of many gage blocks in 
common use! For example, a new one-inch gage block 
is actually acceptable as “B’”’ Grade if accurate to 
+.000011” including observational error. A two- 
inch block could have a permissible error amounting 
to 20% of the tenth (.0001”) tolerance. The error in 
a stack of such blocks would be prohibitive. 

When tolerances of 75, 50 and even 25 millionths 
are specified, the need for better gages is instantly 
apparent. 

As summarized at the left, DoALL has discontin- 
ued manufacture of Grade B blocks and has standard- 
ized on the grades listed in the following table. 


New Standards for DoALL Gage Blocks 


Surface Finish 
Mi. 


Tolerance per 
Grade Inch of Length Flatness P 


“AAA"T +-.000001 
—.000001 -000001 -000001 0.09 


“AA” | +.000002 
— 000002 -000002 -000002 0.09 


“A +.000004 
—.000002 


.000004 .000004 


Left—New DoALL Gage Block Sets are 
available in AAA, AA and A grades in 20 
individual square block sets and 22 rec- 
tangular block sets ranging in sizes from 
5 to 121 pieces. This includes two rectan- 
gular sets in the metric system. New plastic 
cases are compact, easy to clean and ex- 
ceptionally durable and attractive. Wear 
blocks are available in sets in .050” and 
.100” sizes. A complete line of accessories 
makes possible assembly of fixed and in- 
dicating gages for every conceivable re- 
quirement. 


| 
« 
it 


Micro-interferograms of Block Edges 


Above Right—DoALL Block Edges 
are “burr-proofed"’* after final lap- 
ping by blending the gaging sur- 
faces into a parabolic corner break 
that leaves no trace of a sharp edge. 
This exclusive process eliminates 
formation of edge burrs that cause 
wear and destroy accuracy. 


Above Left—Sharp, ragged edge 
typical of blocks on which a corner 
radius is ground before final lap- 
ping. In use, damaging edge burrs 
are commonly formed. 


Right—The author inspects blocks 
for dimensional accuracy with Zeiss 
Opton Interferometer in DoALL air- 
conditioned Gage Laboratory. 


To provide infinitesimally accurate gaging, all 
blocks are now accompanied by a Certified Inspection 
Report stating deviation from nominal size. 


Optical Surface Finish 


Precise calibration of DoALL Gage Blocks to these 
new demanding standards would be impossible with- 
out another new achievement in gage block manufac- 
ture—optical surface finish of 0 to 0.09 RMS. For 
comparison, a gage block with a 1.0 RMS finish can- 
not be measured accurately to closer than two-mil- 
lionths of an inch. The new finish also eliminates the 
severe, wear-producing abrading action encountered 
when rougher blocks are wrung together, thereby 
greatly extending the useful life of the blocks. 


New Fractional and Tenth Blocks 


To further meet modern measurement require- 
ments, three DoALL block sets have been enlarged 
to increase their versatility and speed gaging. The 
previous 118 piece set has been increased to 121 pieces 
by addition of 5/64”, 


7/64” and 3/32” blocks. The 


An ordinary microscope 


cause fringe lines are 
sharply defined. This fringe 
pattern con be 


many sock Today 
This block 


Fringe lines formed 
by DoALL blocks 


former 83 piece set has been enlarged to 86 by addi- 
tion of .100025”, .100050” and .100075” blocks, while 
Set No. 37 now becomes Set No. 38 with the addition 
of a .100050” block for half tenth measurement. 


Gage Maintenance Manual 


Handling and wear eventually take their toll of 
even the finest gage blocks. Therefore, periodic in- 
spection and calibration is required. To help gage 
users save time and money, DoALL has developed the 
first practical guide to gage block inspection in the 
user’s own plant. Entitled “Shop Inspection and Cal- 
ibration of Gage Blocks”, it describes the equipment 
and methods required for simple inspection for flat- 
ness and wear as well as for precision calibration of 
blocks. Copies are available upon request. 


* * * 


DoALL now offers industry the most accurately made 
and accurately calibrated gage blocks in the world. 
They provide finer, faster, lower-cost dimensional 
quality control than has ever before been available. 


pany, Des Plaines, Illinois. 


listing all sets and accessories, 


a, 


Fringe lines formed 
by other blocks 


FOR COMPLETE INFORMATION — 
Call your local DoALL Service 
Store or write The DoALL Com- 


LITERATURE FREE ON REQUEST— 
Call or write for a copy of the 
new DoALL Gage Block Catalog, 


*U.S. Pat. No. 2,588,227 GB-16 rev., 
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YOUR COIL BURNOUT TROUBLES 
ARE OVER when you switch to 
Crescent® Solenoid Valves 


J.1.C. Type 4-Way 


® 4-Way and 3-Way Solenoid 
operated, pilot controlled valves 
for Air, Water and light oil to 
150 P.S.I., products of Crescent 
Valve Co. 


Standard 3-Way 


NO COIL BURNOUT 


because a generous power margin, short solenoid travel and 

ilot operation combine to prevent overheating and over- 
leadiags Note that these valves are accepted and used in 
automotive plants where assembly line production does not 
permit coil or valve failure. 


LONG SERVICE LIFE 


Main valve design is aimed at extremely long trouble free 
service. Resilient seats are tight sealing and are not affected 
or damaged by dirt or grit abe they are of a self scav- 
enging p act Witness their superior performance in such 
severe service as operating hopper doors on cement batching 
equipment and in other dusty environment. 


INTERCHANGEABILITY 


Solenoids and pilot sections are interchangeable from one 
valve size to another, minimizing spare parts requirements. 
Adaptation to any practical voltage is achieved by a simple 
coil change. 

Speed of response, speed of installation and dependable 
leakproof operation year in and year out are responsible for 
the increasing switch to Crescent valves on production ma- 
chinery where time is money. 


For complete data write for Catalog 6-C. 


BARKSDALE VALVES 


USE READER SERVICE CARD; INDICATE A-6-242-1 
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AND PRICES. RETURN AIR MA/L / 
Phone, wike ot weilé wa = 


NOW / 


TOOL INDUSTRIES INC. 
728 1OWA AVE. SAGINAW, MICHIGAN 


Kepresentatives and Distributors in principal industrial areas 
USE READER SERVICE CARD; INDICATE A-6-242-2 


TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 
CARD ON PAGE 163. 


OPERATE HORIZONTAL 
MILLING MACHINES? 


FREE DETAILS illustrate 


how Jergens Horizontal Milling Machine 

Bushing replaces bronze bushing in outer 

support—increases feeds and speeds up to 

200% with minimized bushing wear, tool 

" breakage, arbor wear, scoring and chatter. 

. Revolutionary new concept allows utiliza- 

.y tion of carbide tools to full capacity on 

both new and old machines. Write for 
facts—today! 

-4 JERGENS DIVISION, DONLEY PRODUCTS, INC. 

Dept. TE-6, 11106 Avon Ave., Cleveland, Ohio 


USE READER SERVICE CARD; INDICATE A-6-242-3 
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Tiny close-tolerance 
Unbrako screws available 
in standard sizes 


New economies in the design of space- 
saving miniature equipment are pos- 
sible with these UNBRAKO miniature 
socket head cap screws. Manufactured 
to timepiece precision, available local- 
ly, they save the costly necessity of de- 
signing special screws to fasten tiny 
parts in compact units. They’re ideal 
for use in typewriters, calculators and 
computers, servomechanisms, elec- 
tric and electronic equipment—and in 
countless other small, intricate devices 
where maximum reduction in bulk 
and weight is required with no sacri- 
fice in strength of individual com- 
ponents or assemblies. 

Fingers grip the knurled heads on 
these tiny screws positively for easy 
handling and fast assembly. Uniform 
hex sockets assure maximum wrench- 
ing torque. Controlled fillets under 
the heads prevent shearing of the 
heads. Threads are fully formed for 
maximum strength and exact fit. Ex- 
tremely accurate head diameters per- 
mit their use in countersunk holes, 
saving weight by reducing the length 
of the screw required and making 
flush designs possible. 

These standard UNBRAKO miniature 
® screws are available at your author- 


Standard UNsRAKO miniature socket head cap screws are available in 
sizes # O, #1, # 2 and # 3, in heat treated alloy steel or stainless steel, at your 
authorized industrial distributor's. Standard lengths range from Ye to 2 in. 


HEAT-TREATED 


25 ized industrial distributor’s. See him 
ALLOY STEEL (-—~\ A | ite today. Or write us for Bulletin 2055 
Ww) and samples. Unbrako Socket Screw 


Class 3 Fit Standard oh ig a Division, STANDARD PRESSED STEEL 
Co., Jenkintown 37, Pa. 


Recommended Installation 
Diameter Threads per Inch Torque in Inch-Pounds Weight per 1000 
NC NF Length NC N in Pounds 
152 Standard Screws are threaded 
.182 to the head. Special materials, 
210 lengths, and threaded lengths 
265 are available. One ‘High-Titan” 
Unsrako hex key is included with 
.27 each package of 100 screws. 
oa 
.37 
47 


42 
50 


58 SOCKET SCREW DIVISION 
70 
7° STANDARD PRESSED STEEL CO. 


70 
¥% 81 
1.03 


JENKINTOWN PENNSYLVANIA 


.104 80 
.060 80 
.060 80 
.050 80 


-118 72 
.073 72 
.073 72 
72 
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Crucible 
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star performer 


...and among high speed steels 
REX is the leader 


Crucible REX® high speed steel has been the win- 
ner in shop tests for more than fifty years. And 
now REX is even better than ever! For Crucible 
research and experience has led to improved-manu- 
facturing techniques that mean higher quality — 
greater uniformity. 

Prove the superiority of REX for yourself — on 
your next job. Check it for size, structure, response 
to heat treatment, all-around tool performance. 
Then you'll know why REX has always been the 
standard by which other high speed steels are 
compared. 

REX is immediately available at all of Crucible’s 
convenient warehouses — or through prompt mill 
delivery. For a list of available data on REX and 
other Crucible special steels, write for a free copy 
of the “Crucible Publication Catalog’. Crucible 
Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


C R U C | 5 LE} first name in special purpose steels 


Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-244 
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Courtesy Eclipse Lawn Mower Company, Prophetstown, Illinois 


HOW TO MAKE A BETTER ASSEMBLY CHEAPER 
RIVETING THE "“HY-POWER’”’ WAY 


Lawn mower blades must be fastened to the reel tightly and in perfect ONE RIVET AT A TIME 

alignment to assure product performance and acceptance. That's why OR SEVERAL! 

the Eclipse Lawn Mower Company, Prophetstown, Illinois (as well Hansiiin Riveiing ts 

as many other leading lawn mower manufacturers), uses Hannifin 3 ‘ : : 

y 4q where several ““Hy-Power” Cylin- 

What's your assembly problem? ders—available in capacities from 

7% to 100 tons—advance, rivet 

and retract in unison. Your 

Hannifin representative is anxious 

to help you select exactly the ““Hy- 

Power”’ installation you need. 

Why not call him in? 

Meanwhile, get the 

full story by writing 

for Bulletin 150. 


If you haven't investigated fast, safe, clean cold-squeeze riveting, per- 
haps you should! Parts are drawn tightly together under quiet, relentless 
hydraulic pressure. Rivet shanks expand to fill the hole completely, 
making the tightest joint possible; heads are formed to any shape and 
every rivet is identical. And, with this modern push-button-controlled 
method, operators need no special training to apply it. 


“Hy-Power” Riveters are available, standard or special, for portable 
use or in fixed mountings, as shown. Power source is the exclusive 
Hannifin ‘““Hy-Power” Hydraulic Pressure Generator—so dependable 
that the first model, made nearly 20 years ago, is still in daily use. 


Hannifin Corporation, 519 S. Wolf Road, Des Plaines, Ill. 
Air and Hydraulic Cylinders @ Hydraulic Presses @ Pneumatic Presses @ “Hy-Power” Hydraulics @ Air Control Valves 
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Why pay the price for CUSTOM-MADE DIES... 


SEND FOR THIS 
NEW CATALOG 
“FORGING AND 


CASTING PRODUCTS” 


Contains the latest informa- 
tion on FCC Air Hardening, 
Oil Hardening and other 
Cast-To-Shape Tool Steel 
Specialties that can save you 
time and money . . . also 
Composite Die Sections and 
Smooth Hammered Forgings 
in a wide range of tool and 
stainless steels. Don't wait— 
get your copy NOW. 


Write Today 
ADDRESS DEPT. TE-78 


wsw 6079 
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when you can easily assemble the shapes you need 


A-L COMPOSITE DIE SECTION 


Dies can be assembled from A-L Com- 
posite Die Sections to blank, trim, 
bead or do any job requiring the cut- 
ting of sheet metal to regular or irreg- 
ular shapes. Thousands of die shapes 
are possible from combinations of the 
thirty-five standard sections carried in 
stock. Thus, you save the time and 
trouble of machining custom-made 
sections from solid stock and mini- 
mize the waste of valuable tool steel. 


These standard sections . . . made in 
a variety of water hardening tool steel 


Automobile door panel trim die 
assembled from A-L Composite Die 
Sections. Cutting edges are hard- 
ened to 58-60 Rockwell C. 


grades... are electrically butt welded 
by a special process to non-harden- 
able mild steel bases. Because the base 
always remains soft, screw and dowel 
holes are easily drilled after the tool 
steel edges have been machined and 
heat treated. 


Ask your Allegheny Ludlum repre- 
sentative about this money-saving 
method of die making . . . or write 
Allegheny Ludlum Steel Corporation, 
Forging and Casting Division, Wanda 
and Jarvis Aves., Detroit 20, Mich. 


® 


For complete MODERN Toolin g, call 


Allegheny 
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Transmission 


This is a 73 tooth automatic transmission geor— 
5.5853 P.D., 14 pitch, 20° pressure angle. 


It is broached in just one pass. A single 
shaving operation completes it. 


All critical dimensions including lead 
and concentricity are held to extremely 
close tolerances. 


Broaching 25 Seconds, 
time floor to floor 


Shaving 40 Seconds, 


time floor to floor 
Total 
65 Seconds 


The 7 foot Naloy Broach used also chamfers the 
gear tooth edges as it cuts the teeth. 


The constant and intimate contact Red Ring 
engineers have with advanced gear practice gives 
them a very real advantage in the design and 
production of gear tooth broaches. 


write for specific suggestions 
on your broaching operations. 


NATIONAL BROACH AND MACHINE CO. 


WORLD'S LARGEST PRODUTER OF GEAR SHAVING EQUIPMENT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-247 


-| 
? ba 
© 
4 
: 
aye 


Job-Engineered Carbide 
fer every machining need. 
STOCKED STANDARD BLANKS 


STOCKED STANDARD TOOLS 
STOCKED STANDARD INSERTS 


“Thro-Away” Inserts 


WILLEY’S CARBIDE 
TOOL COMPANY 


1340 WEST VERNOR HIGHWAY 
DETROIT 1, MICHIGAN 4 
WOODWARD 1-9444 


Write for illustrated catalog & Price List. 
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See Miller Bulletins A-105K (Air) and H-104K (Hydraulic) for Complete 
Dimensions and Engineering Data on these “in-stock” sizes and other Custom 
Miller Cylinders in bores up to 20” and strokes up to 22 feet. 


“IN-STOCK’’ MODELS “A” Signifies Miller 200 psi Air Cylinders; “H”, 2000 psi Hydraulic Cylinders, ASO & H50—Tie Rods not 
N Interchengeable Mountings Are Shown In Red On Drawings. extended beyond nuts. 
MOUNTING HOLES MOUNTING HOLES AS! & H51—Tie Rods @x- 
tended both ends (shown). 
AS2 & H52—Tie Rods ex- 
it on tended. Cap End only. 
AS3 & H53—Tie Rods Ex- 
iil, tended. Rod End only. 
A61 and H61 A62 and H62 > 
A63—8” Bore only A64—8” Bore only AS4 & H54—Two Tie Rods 
Flange Mounting on Rod End | Flange Mounting on Cap End extended at both ends. 
A72 and H72 A74 and H74 A77 and H77 
Side Lug Mounting Side Flush Mounting Side or Foot Mounting 
A81 and trunnion Mounting | A82 and trunnion Mounting | A&3 and A84 and H84 A&6 and H86 
H81 on Rod End H82 on Cap End H83 (ond wank ditivend Pivot Mounting Pivot Mounting 
4 
ROD Roo 
1 wl Cushioned 41516171 8191 TTT 12 82, 84 ond 86 with 
N 5% Xs 20 Non-Cush. | 112131415 718191101111 12 18° require 
2 | %” | %-20 [1] 12] 14116 20 8132136 Column strength 
A Non-Cush. | 2 4/16 20 |[22 | 24) 28 | 32 quires 
se” Cushioned 31415161718] 9110 2 22| 24] 28132136] _— piston rods for the fol- 
%” | 1112131 4151617181 9110 2114116 |18 |f20 [22 | 24] 28 [32 | 36 
[24-16 6/7/81 9] 10 2 [14 [16] 18 ‘A82, 84, ond 86 with 
Non-Cush. | 1} 2/3] 617/181 10 4/16/11 20 | 22 | 24 | 28 | 321136 strokes inside area (1), 
oO 1” %-16 Cushioned 314151 6|7 9110}11]12 114/16 20 | 22| 24 | 28 when operated ot 100 
Non-Cush. | 1] 2] 4/15/6/7/ 8/9/10] 11] 12 [14 | 16/18 | 20| 22] 28 36 
5 “16 | Suthioned 12114116118 | 20| 22] 24 3213 
Non-Cush. | 12 114116 20 | 22 | 24 | 32] 36 area (2) and Models 
K 6 1-14 [Suthioned 3/415/6/7/ 8/91/10 2 6 20 | 22 | 24 Z13 H82, 84, and 86 with 
Non-Cush. | 1] 2/1 2114/16 20 | 22| 24 | 28/321 36 strokes in orea (4), 
8 1-14 3] 7/8] 10|11| 18] 20] 22| 24| 36 
B Non-Cush. | 1/2/31 4) 516/7/8/ 9] 10/11] 12 | 14/16 | 18 | 20] 22 | 24 | 28| 32| 36 ) H82, 84 ond 86 
wily Cushioned 41> PARIS with strokes inside 
of [4020 shel 7 17 Gh, when oper 
| 4-16 4116] 18120122] 241 ated ot 1000 psi ond 
R Non-Cush. | 1121314151617 2110 2) 14/16 20 122 | 24) 28) 32) 3 Depending upon Trun- 
R 1” %-16 Cushioned 10 416 20 § 22| 24] 2 32 | 36 nion Pin locetion, “A* 
Non-Cush. | 1|213| 6171819] 10 211416 20 [221 24] 28 | 32| 36 ond Models 83 with 
Cushioned 314/516/7/ 819 years 20 | 22] 24 | 28 | 321 36 
” 
114 1112131415167] 819110111] 12114] 16] 18| 20] 22] 24] 28] 32136] Neve longer 
L 4 1%11%-12 Cushioned 31 4/5/6|7| 8| 10 2 114 [16 | 18 | 20 | 22 | 24 | 28] 32] 36 @ 84 and 86. 
nd Non-Cush. | 1] 2/3] 8/910 2114/16/18] 22| 24 | 28 | 32| 36 See Miller File 
Cushioned 3/415) 617) 1 2 | 14/16 | 18 | 20 | 22 | 24 | 28 36 
2 1%-12 Non-Cush. 1 1121314151617181 9! 10111112 1141161181201 221 241 28 1 32136 tube require 


4 
rele) Immediate Delivery on the following Miller 25 to ‘atio Boosters (80 psi air input pro- 
& STERS duces 2000 psi hydraulic oil output): Model B4, 5” bore, 1” dia. ram, 6” and 12” strokes; 
IN STOCK Reciprocating Booster Model DA77-RBA8, 5” bore, 1” dia. ram, 6” stroke. Also Booster 
Tanks, 5” dia., 6” and 10” heights. ahr 


MILLER FLUID POWER 


2010 N. Hawthorne Ave., Melrose Park, Ill. 
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ANOTHER SCIAKY FIRST . 


CONTROL 


as 


for Resistance Welding 
as accurate as the time signals 


of the U. $8. Naval Observatory 


Now, Satisty Your Most Rigid 
Production Standards on 
Long or Short Runs 


The Sciaky Predetermined Electronic 
Counter Weld Control employs 

a Dekatron tube to count the cycles 

of power line frequency and impulses 

of secondary current in predetermined 
absolute numbers and without deviation. 
Since power line frequency is maintained 
by reference to Naval Observatory time 
signals, you get these same standards 

of accuracy with the new Sciaky Control. 
Welder functions are CENTRALIZED — 
only one Dekatron tube is used to control 
succeeding functions such as “squeeze, 
weld, hold, and off”. 


The Sciaky Predetermined Electronic 
Counter Weld Control is absolutely 
consistent. Positive adjustment snap 
switch control dials are calibrated 
in cycles and impulses. You set the 
number of cycles and impulses you want 
and you get them throughout the longest 
or shortest run—and you can easily 
reproduce them at any time. 


Unitized, plug-in sub-assembly 
units are used to simplify maintenance 
and make it possible to add welder 
functions easily. In either case, down 
time is limited to the few minutes 
it takes to plug in a spare assembly 
or the additional units desired. 


To find out more about this 
revolutionary new control ask to see 
your Sciaky Sales Engineer or write 
for Bulletins No. 338 and No. 339. 
There’s no obligation. 


SCIAKY BROS., INC., 


4914 W. 67th St., Chicago 38, Ill. 
POrtsmouth 7-5600 
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EDWIN J. THOMAS 


Portrait by Fabian Bachrach 


“,..added over 20,000 employees 
to The Payroll Savings Plan.” 


“The Savings Bond Program—like any other program in 
a corporation —will succeed only if it has the complete 
support of top management. Recently the Goodyear 
Tire & Rubber Company added over 20,000 employees 
to the Payroll Savings Plan, attaining an overall par- 
ticipation of over 71%. While the drive itself was suc- 
cessful I feel the job is only half done. Now we are 
installing a program to maintain this high peak of par- 
ticipation. Such a program will constantly keep the 
merits of the program before each employee, encour- 
aging him to provide his own security through this 


effortless plan of saving.” 

EDWIN J. THOMAS, President 

The Goodyear Tire & Rubber Company, Inc. 
What is the percentage of employee participation in 
your Payroll Savings Plan? If it is less than 50%, get in 
touch with Savings Bond Division, U.S. Treasury De- 
partment, Washington, D. C. Your State Sales Director 
will be glad to help you increase your participation to 
60% or higher. A phone call, telegram or letter to 
Savings Bond Division, U.S. Treasury Department will 
bring a prompt response. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 


American Society of Tool Engineers 


10700 Puritan Avenue 
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Almost thirty years ago, Bianchard began 
developing and manufacturing better grind- 
ing wheels for Blanchard Surface Grinders. 
Our research first produced silicate bonded 
wheels, and then resinoid bonded wheels. 

Today, Blanchard offers silicate, resinoid 
and vitrified bonded wheels . . . scientifically 
manufactured and accurately graded in our 
modern wheel plant. 


PUT IT ON 
THE BLANCHARD MACHINE COMPANY 


Here’s why Blanchard Wheels 
are best for Blanchard grinding 


Use Blanchard Wheels on your Blanchard 
Grinders. The correct wheel gives you peak 
production and economy on each job... 
whether the work is tough as copper or 
fragile as glass, whether it requires heavy 
roughing cuts or precision grinding within 
000010” of absolute flatness and surface 
finish of 1 micro-inch. 


THE BLANCHARD MACHINE COMPANY 64 State st., Cambridge 39, Mass. T 
Please send ‘The Art of Blanchard Surface Grinding" (3rd Ed.) 

NAME_ STREET 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-252 
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Airplane Builder's Change to Bearcat 
Increases Life of Rivet Sets 5 Times 


At the Wichita, Kans., plant of Boeing Airplane Company, rivet sets used on 
the B-47 and B-52, as well as other types of aireraft, had been providing 
satisfactory results. But, Boeing engineers reasoned, by checking the perform- 
ance of other grades of tool steel in the same application, they might discover 
a tool steel that could do a better, more economical job. 

So they ordered Beareat, from Ford Steel Company, their Bethlehem tool- 
steel distributor in St. Louis. The results were impressive. The Beareat sets 
gave five times longer service life then the sets previously used. In addition, 
the heads also drove down better, thus minimizing time lost in reworking, 
and facilitating ready acceptance by Boeing inspectors. Besides, with Beareat’s 
superior finish, there was less surface pick-up. 

Bearcat is our super-tough, air-hardening general-purpose grade. It has 
exceptional resistance both to shock and to wear. Its air-hardening character- 
istic minimizes quenching hazards, and provides ‘excellent resistance to distor- 
tion in heat-treatment. 

In addition to rivet-set applications, Bearcat can be used advantageously 
for punches, chisels, hot headers, gripper dies and master hobs, as well as for 
dies used in blanking and bending, and cold-forming. 

If you'd like to know more about Beareat, or perhaps try it out in your 
shop, just get in touch with the nearest Bethlehem tool-steel distributor. 


BETHLEHEM TOOL STEEL ENGINEER ASKS: 
How Hard Should Tools Be? 


It is sometimes difficult to determine the best hardness for certain tools. 
As all tools are subjected to wear it is ordinarily desirable to use the high- 
est possible hardness. With most tools, this causes brittleness or breakage, 
making some compromise necessary. Generally speaking, tool hardness 
should be lowered from the maximum to a degree which causes the tools 
to consistently wear out in service, rather than fracture. The optimum 
hardness for a given type of tool often varies considerably, depending 
upon the operating conditions. However, here are the average hardnesses 
of commonly used tools: 

HARDNESS 

TOOL ROCKWELL © 
High-speed steel, metal-cutting tools, single point 
High-speed steel, metal-cutting tools, multiple point 
Blanking dies 
Forming dies ; 
Drawing dies, hardened all over 
Drawing dies, bore-hardened only 
Gages 
Shock-resisting tools (punches, ete.) 58 
Hot-work tools 40/50 
Cold shear blades 60 
Hot shear blades 48 
Tools subjected to max tensile loads (cylinders, containers, ete. ) 53 
Tools subjected to max compressive loads (plungers, punches, ete.) 60/65 


These hardness figures should be used as a guide only, because for indi- 
vidual jobs the required hardness may be slightly higher or lower, depend- 
ing upon cireumstances. 


Tool Steel Color Film 
An Award Winner 


“Teamwork,” Bethlehem’s 16-mm color film 
on tool steel, received an award for exeel- 
lence in the sales promotion field at the 
recent Columbus Film Festival, held at 
Columbus, Ohio. The film, being received 
enthusiastically in all parts of the country, 
shows the manufacture of Bethlehem tool 
steels, and explains the reasons behind their 
quality control and heat-treatment. Typical 
applications of various grades are included. 

The picture runs for 30 minutes. It is 
available for showings to machinists, die- 
makers, heat-treaters, machine-tool manu- 
facturers and distributors. Its subject mat- 
ier makes it excellent for technical society 
meetings, and for showings to engineering- 
student groups. 

If you would like to see “Teamwork,” 
drop a line to Publications Department, 
Room 1001, Bethlehem Steel Company, 
Bethlehem, Pa. If possible, please select a 
showing date well in advance, to permit 
adequate time for scheduling and shipping. 
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| Did you know that --- 

Some of the best known electric 
| motors are quality-controlled 


|. | COMTORPLUG with interchangeable expanding plugs 
1 a Y || fo gage simple or special bores from 1/8” fo 8” dia. 


Investigate the gage used by the 

Unique Advantages thousands in jet engine, automotive 

q * Positive gaging accuracy to transmission, household appli ; 
regardices of farm machinery, guided missile and 

Indicates actual size, a fixed other volume-precision plonts. IT 

MAKES PRECISION GAGING EASY 

. at machines . . . at inspection 

side splines, holes bench . .. for selective 


taper, bell mouth, barrel shape. see why. 
Reaches to bottom of blind 


tases work while stil held in 
A large aircraft manufacturer* reports HI-DEN rolls in head Eee 

a Yoder machine produced these short-run parts in stock a> etm, fone o WALTHAM 54, 

sheared from sheet aluminum (in as-quenched condi- MASS. i 

tion) more satisfactorily and economically than other GET THE FACTS — REQUEST BULLETIN 49 


methods tested. And tool fabrication time was reduced 50%. SERVICE CARD; INDICATE 


Another company* found that a steel draw die which 
formerly required three passes to complete a draw, when 
faced with HI-DEN completed the same draw in one 
pass. HI-DEN treats the metal better. 


More than 100 different applications for HI-DEN 
have been reported by users . . . forming, stretch, 
draw and press brake dies; jigs, fixtures, templates, 

ressure pads and many others. Ideal for use in 
ydro-form or Mar-form presses. 


HI-DEN, a compreg of selected wood veneers im- 
pregnated with phenolic resin (laminated and com- 
pressed under extreme heat and pressure) is far stronger 
than equal weight in steel, is lighter in weight, easier to 
handle, resistant to oil, alcohol and moisture, dimen- 
sionally stable — and is easily shaped with standard 


tungsten carbide tools. 
"Names on request companion 
If you are forming light metal - 

parts, HI-DEN has important ad- 

i vantages to offer. Why not send 
today for Technical Bulletin and 

literature showing how to improve 

quality while lowering costs? 
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automatic 
e 
indexes ond is controlled elec- 
weal. Automatic cut out shuts to tenths 
off machine power if index is not 
complete. 
TAPERED ROLLER BEARING 
SPINDLE 
Extra large size tapered bearings 
provide for thrust loads in al} di- 


rections. The spindle is hollow 


allowing adaption of air or hy- 
dravlics te actuate chucks or 


other holding meons. 
TORQUE LIMITER DRIVE. 

An exclusive Wadell develop- 
ment requires only three moving 
parts. Friction drive eliminates 
possibility of jam-up and allaws 
manval retard of table index. 


JIG BORED MASTER PLATE 


Master plate is jig bored to at- 
tain maximum accuracy of index 
positions. Locking mechanism 
moves on preloaded rollers elim- 
inating all play. 
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24th ASTE ANNUAL CONVENTION 
TECHNICAL PAPERS AVAILABLE NOW! 


Mail Your Order Today 


The following technical papers delivered at the 24th Annual Convention of the American 
Society of Tool Engineers, in Chicago, March, 1956, are ready for immediate distribution. 


Paper No. Title Paper No. Title 
Tl Ceramic Tooling Brought Up to Date T31 Automation—Its Effect on Jigs and Fixtures 
T2 The Drawing of Titanium A Survey of Surface Finish Inspection Tech- 
T3 Machining with Silent Sound niques 


T4 Recent Advances in cous = Surface Finish and the Production Engineer 
Discharge Grinding of Te Automation for the Big Production Shop 
@T8 Crystallography and Grinding Hardness of the Automated Electronics 


The Selection, Division, and Shaping of Diamond 
for the Manufacture of Diamond Tipped Tools 


Some Aspects of the Batch Production of Dia- Crater Wear of Cutting Tools 
mond Tools 


The Tool Engineer’s Function in Numerical Con- me Applications of Research Findings to Shop 
trol roblems 

7 en Controlled Jig Borer T40 The Training and Development of Tool Engineers 
The Economics of Equipment Replacement by T41 Industry Looks at the Engineering Shortage 


Purchase ; T42 Value Analysis and the Tool Engineer 
eee Replacing Machine Tools by Equip- Control of Tool Costs Lowers Production Costs 


Diamond Dressing of Form Grinding Wheels Measuring Productivity in Tool Design 

Shaped Tools for Form Grinding from the Manu- Planning for Tomorrow’s Gaging 

facturers’ View Point ASTE-Recommended Carbide Tool Tip Standards 
Why Register The Need for Tool Steel Standards 

How to Become A Registered Professional En- Tooling Problems for Utilization of Large Hy- 
gineer draulic Presses 

Metai-Cutting Evaluation Tool Problems Peculiar to the Heavy Press Ex- 
Use of Industrial Diamond and Diamond Tools trusion Industry 

in Industry @T50 Suggested Standards for Diamond Tool Shanks 
The Use of Diamond Tools for Turning and Shap- T51 Soluble Oils and the Tool Engineer 

ing of Small Parts C1A Advantages of Plastic Tooling 

Diamond Tools for High Production Boring and C2 Solving Carbide Die Problems 

Reaming Machining Carbide Dies by the Electrical Dis- 
An Objective Look at the Field of Instrument charge Method 


Gearing How to Help the Die Builder Give You Satis- 
Gear Gaging Automation faction 


Introducing Computers for Machine Tool Control What the Strip Steel Manufacturer Should 
The Machinability Computer 


Know 
Cemented Particle Diamond Tools and Wheels The Die Builder Asks for Help 


The Selection of Diamonds for Various Applica- os of Cemented Tungsten Carbide for 
tions ies 


Impact of High Accuracy (Low Tolerance) Re- The Stamper and Die Building 
quirements on Jigs and Fixtures in Mass Produc- *RR2 Cemented Borides for Tool Materials 
*RR3 Methods of Applying Cutting Fluids 


ASTE Collected Papers, Dept. 6 MINIMUM ORDER—$1.00 
American Society of Tool Engineers 
10700 Puritan Avenue 
Detroit 38, Michigan QUANTITY PRICES AVAILABLE ON REQUEST 
A COMPLETE BOUND SET OF ALL THE ABOVE PAPERS IS NOW AVAILABLE TO 
MEMBERS, $4.00 NON-MEMBERS, $7.50 
A BOUND SET OF ONLY THE DIAMOND SYMPOSIUM PAPERS IS AVAILABLE TO 

MEMBERS, $2.00 NON-MEMBERS, $4.00 
*All diamond symposium papers are marked @ for easy selection. *ASTE Research Report 
Please send postpaid the individual 24th Annual Meeting Papers circled below at 25c¢ each (for members)—50c each (non-members) 


Tl T2 T3 T4 TS T6 TS T9 TIO TIT TI2 T14 TIS TI6 TI7 TIS T20 T21 T22 T23 T24 T25 T26 T27 T28 T30 T31 
732 T33 134 T35 136 137 738 T39 T40 T41 T42 T43 T44 T45 T46 T47 T48 T49 T50 T51 CIA C2 RR2 RR3 


T32 
T33 
T34 
T35 

Diamond Crystal T36 Fluid Power for Machine Tool Drives 
T37 Four-Way Directional Control Valve Spool 
Design 

T38 
T39 


FULL PAYMENT MUST ACCOMPANY ALL ORDERS 
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Five elements normally make up the formula 
of a grinding wheel—abrasive grain, size, 
grade, structure, and bond. But, in a Sterling 
wheel, you can get the sixth element. 


This sixth element is the human element. It 
takes into consideration the important 
factors that never show up in a grinding 


wheel specification. These include the oper- 


ator himself, how he works, and all the 
“little” things that make your grinding job 
different from all others. And it’s surprising 
how much these factors can mean in money 
and performance, 


To formulate for the sixth element, call in 
one of Sterling’s skilled Abrasive Engineers 
or your nearest Sterling Distributor. Let 

> him study your complete grinding operation 
and observe your operators. 


Sterling’s sixth element can mean big sav- 
£ ings to you. Act now! 


STERLI 


The sixth element your 
Sterling grinding wheel formula 


GRINDING 


Grinding 4”-diameter 
boring-machine spindle. 


“Wheels of Industry” —Vitrified and Resinoid— 
to meet the exact requirements of industry. 


df 
3 
WHEELS 
STERLING GRINDING WHEEL COMPANY, TIFFIN, OHIO—SUBSIDIARY OF ABRASIVE AND METAL PRODUCTS COMPANY 1 ae 


MAYLINE 


THE KING PORTABLE 
BRINELL HARDNESS TESTER| 


Known the World over for Accuracy & Dependability 
Takes Brinell Tests in Hard to Reach Spots 


MAYLINE 
Metal Plan Files 
Are Outstanding 


King Portable Brinell Hard- 


For their construction, usefulness, and appearance. ness Testers are rugged, ac- 
Heavy gauge steel used throughout. Extra rein- curate and easy to operate. 
forcing on corners and bases. Drawers have finger- They give trouble free versatile 
tip control. Hinged dust cover keeps drawings flat performance, and guaranteed 


and dust free. Cabinets attractively finished in 


accurate readings in spots that , 
modern office gray. 


no other tester can reach. 
King Hardness Testers can be 
carried anywhere, and can 
make tests in any position. 
They put a full load of 3000kg 
on a 10mm ball—other loads 
as required. 5mm and 10mm 
carbide balls used for castings 
and hard materials. 

Gap 13%” high, throat 4” or 
6”, Test Head removable for 
testing larger parts. Weight 
only 28 lbs. 


- 
For complete specifications on standard testing machines 
611 No. Commerce St. or adaptations made to your special requirements, write 


Sheboygan, Wisconsin | || KING TESTER CORPORATION 
Dept. T, 440 North 13th St., Philadelphia 23, Pa. 


See your local dealer today for prices and delivery. 


MAYLINE 


aNIIAVW 


USE READER SERVICE CARD; INDICATE A-6-258-3 


‘only 
4 ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


NN TODAY APPEARING IN THIS ISSUE OF THE TOOL 
SCO has “% 
the answer! 


e lists in di ds and di d tools tor in- 
dustry since 1908. Skilled in recognizing and selecting 
the right diamond for the right tool @ Highest stand- 
ards of in all manufacturing opera- 
tions @ Manuf di d tools, wheels, drill 
bits @ Importers nt dealers—carbons, bortz, ballas. 
For local service, consult your classified phone book. 


WRITE TODAY FOR FREE CATALOGS AND LITERATURE. & 


ANTON Smif INC. 


111 Eighth Ave., New York 11, N. Y. 


TO OBTAIN FURTHER INFORMATION ABOUT 


ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 163, 
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COLLET CHUCKING 


TORK-LOK DESIGN . . . Inclined flats in both collet sleeve and 
arbor shaft. 


GREATER ACCURACY ... Because flat surfaces are in constant 
contact on both expansion and contraction. 


TORQUE TRANSMISSION . . . Greatly increased by self ener- 


gizing feature of precision mated flats. 


LESS COLLET BREAKAGE . . . Built-in safety stops control both 


expansion and contraction. 


GEOMETRICALLY SEALED . . . Metal-to-metal contact excludes 


foreign matter thus reducing wear. 


SELF-RELEASING . . . Preload feature assures easy part removal. 


CONCENTRICITY . . . Locates straight or tapered holes on true 
center. 


| \ — 
PAT. APPLIED FOR 
4 
A. WOODWORTH CO., SALES DIVISION, 1300 NINE MILEROAD DETROIT 20, MICHIGAN 
PRECISION GAGES + CONE-LOK JIGS DIAPHRAGM CHUCKS AND ARBORS PRECISION. PARTS. 
gat PRECISION INVESTMENT CASTINGS >RECISION HEAT TREATING OF AIRCRAFT PARTS” 


Virtually any forming tool can now be made from 
plastic tooling compounds. New combinations of 
“Thiokol” Liquid Polymer and epoxy resins provide 
impact resistance, weatherability and shrinkage con- 
trol previously impossible to achieve. Republic Avi- 
ation Corporation reports considerable savings in 
time, labor and material costs through wide use of 
these versatile plastics. 


Kirksite drop hammer dies capped with resilient 
tool compounds have proved exceptionally durable. 


GREATER DIE LIFE AND LOWER FABRICATION COSTS are achieved with 


“Thiokol’’-epoxy plastic die caps. This plastic-capped die is one of the largest ever 
made at Republic Aviation Corporation. 


Republic operates 400 of these plastic-capped dies 
and reports no apparent damage after months of out- 
door weathering. Caps are easily cast at room tem- 
perature to exact finish contour, eliminating hand 
grinding and scraping. 


Learn how resilient “Thiokol”-epoxy tooling com- 
pounds can cut costs and save time in your tooling 
operations. Write for more information to: THIOKOL 
CHEMICAL CoRPORATION, 784 North Clinton Ave- 
nue, Trenton 7, New Jersey. In Canada: Naugatuck 
Chemicals Division, Dominion Rubber Company, 
Elmira, Ontario. 


(Thiokol Chemical Corporation manufactures “Thiokol” 
Liquid Polymer as a raw material. Sources of “Thiokol”- 
epoxy tooling compounds will be gladly supplied on request.) 


PIONEER MANUFACTURERS OF SYNTHETIC RUBBER 
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“HARTFORD” Air Hydraulic Drill Units 
used by Burroughs to hold precision 
thickness tolerance 


SPOTFACING BOTH SIDES OF A WAFER THIN STEEL GEAR 
SECTOR TO A THICKNESS TOLERANCE WITHIN .0003” IS 
ONLY ONE OF THE ADVANTAGES BURROUGHS OBTAINS 
BY USING HARTFORD DRILL UNITS, 


Add up these facts: 

1. SPINDLE ACCURACY of units holds parallelism of machined faces. 
MICROMETER DEPTH CONTROL of Drill Units provides 
positive stop. 
PRODUCTION DOUBLED over previous method of facing 
one side at a time. Machining cost cut in half. 
EXTREME LOW COST of special machine through use 
of standard Hartford components. 


REJECTS ELIMINATED because the accuracy is built into 
the machine. 


*internationally famous 


makers of Sensimatic Another example of better products 
accounting machines. at lower cost through better methods. 


| MACHINE TOOL DIVISION 
| THE HARTFORD SPECIAL MACHINERY CO. 
| 2806 Homestead Avenue, Hartford 12, Conn. 


[_] Have Field Engineer call. 
[_] Send Application Data Sheet and descriptive Bulletin. 


Zone State 
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THE JOB — Drill two 
-630 x 334” x 25° holes 
in 4-cylinder and 6- 
cylinder crankcases. 


THE seruP — A No. 3 
self-contained step feed 
unit with 2-spindle head, 
special base cabinet with 
roller-type fixture, plus 
angular top column. Ties 
into conveyor line to 
eliminate lifting. 


THE JOB — Drill and 
ream 48 holes (tap and 
countersink 24) in an air- 
craft turbine shaft. 


THE SETUP — Two single 
(left) and one 2-spindle 
(right) horizontal V-belt 
units plus a manual in- 
dexing fixture. 


THE JOB — Drill four 3- 
diameter deep converg- 
ing holes in copper acety- 
lene torch tips. Formerly 
a hand operation. 


THE SETUP — Four self- 
contained step feed units 
plus five holding fixtures § 
and a hydraulic index » 
table. 


| A ND ( I ‘ORD CHICAGO 45 NEW YORK OFFICE 
= 2515 West Peterson Ave. 75 South Orange Ave. 
South Orange, N. J. 
est McNichols Rd. LOS ANGELES OFFICE 
7 ) J { CLEVELAND 22 2620 Leonis Blvd. 
e 4 P.O. Box 853 ernon 58, Col. 
rilling achines INDIANAPOLIS 6, P. 
WORCESTER 1, MASSACHUSETTS, U.S.A. ROCHESTER 12, P. ©. Ben 24, Chertene Sutton 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-262 The Tool Engineer 


Designed 
im the best ne, 
ec 
j 
’ 
262 
a 


The Detroit Reamer & Tool Co. Plant is 
equipped with the finest in modern machinery 
and inspection facilities to provide you with 
the ultimate in precision tools. Our Engineer- 
ing and production personnel with 35 years 
of empirical knowledge behind them are 
completely qualified to expertly handle 


Cre -/oCENTERS with Replaceable Carbide Tips 


PATENTED) 


Grip-Tip Centers are designed to sub- 
stantially reduce your replacement costs 
and machine downtime for regrinding 
or replacement of worn or chipped 
centers. 


Male or female tips are inserted or 
removed from tool steel holders by 
simply turning clamping screw ... you 
save replacement time. 

The life of Grip-Tip holders is practi- 
cally unlimited . . . only the tips are 
reground. Also, double end tips are 
relatively inexpensive ... they reduce 
tool and inventory costs. 


It takes but a minute to remove and replace tips 
» «+ machine tool downtime is less with Grip-Tip. 


CIRCULARITY GRINDING ATTACHMENT 


Circularity-Grinding Attachment illustrated 
permits your own tool makers to quickly and 
easily answer your production requirements 
for new cutting tools. With this attachment, new 
cutting tools can be quickly cut from raw stock, 
old tools converted to meet new requirements 
or standard tools reground to your specifica- 
tions. The Circularity Grinder is of inestimable 
value when emergencies exist, demand for a 
new tool is urgent or production lines must be 
kept running. With this attachment in your shop 
you eliminate delayed deliveries. 


EAMER TOOL 


e BIRMINGHAM, MICHIGAN 


Special Cutting Tools OF DEPENDABLE QUALITY 2 
@& Gi ay 
— 
@ Carbide Holder 
Tips are Eosy 
Longe" Diamond Wher! 
is 
m F She) 
780 WEST MAPLE ROAD 17 ‘COMPANY. 
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When 1= 3: prilling 3 holes at 1 time in aircraft part. Keller Tool “Airfeedrills’® replace former 
slow method of drilling one hole and then shifting jig to the next spindle. Now, oper- 
ator places part in fixture. Then opens air valve. All three ‘“‘Airfeedrills” feed twist 
drills forward, simultaneously, to proper depth. The drills stop and return, automat- 
ically. The setup is flexible to handle different parts. Another example of time- and 
money-saving through air power . . . maybe it can work for you. 


We'd like to hear from you 


Keller Tool ‘‘Airfeedrills” are portable. A par- justable torque control—for peck drilling, 
ticular advantage in the aircraft industry. skip drilling and other jobs formerly requiring 
Take the tool to the job... make any setup expensive machine tools. 

and you're in business. WHY NOT POSE YOUR PROBLEM? The Keller 


Other special features: sensing type rapid people have come up with some good solutions. 
advance « hydraulic feed control « ad- It’s possible they can help you. 


GARDNER - DENVER 


KELLER TOOL division, Grand Haven, Michigan Tort 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 
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WORTH R and L 
ITS WEIGHT TURNING TOO 
IN GOLD 


Here are 

the tools which 

the R and L 

TURNING TOOL replaces: 


Floating Drill Holder.... 
Balance Turning Tool.... 


$238. 
Same for left hand...... $238.50 
$477.00 


One R and L Turning Tool 
of similar size (No. 1) 


casts oly $07.20 CHANGES FROM RIGHT 
ay id TO LEST IN 10 SECONDS 


No misalignment . . . Extremely fine acjust- zs 
ment provided ... For rough and heavy cuts 
os well as finishing cuts ... The R and L 
TURNING TOOL is constructed with best pos- _ 
sible care and it is made of the finest steel! — 
Write for new catalog 
R and L TOOLS | 


Send new 


(1825 BRISTOL STREET PHILADELPHIA 40, PA. 


COMPANY 


RELEASING TAP AND DIE HOLDERS - RELEASING DIE HOLDER FOR ACORN DIE: 


UilIVERSAL TOOL POST + CUTOFF BLADE HOLDER TOOL 


4 
Roller Box Tool............$ 70.50 lax sie : 
Centering & facing tool $ 20.50 Bes id 
Pointing Tool... $ 33.25 
| 
4 
INDICATE A-6-265 265 
June 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD aOR 


Madison Men 


cover every 
phase of 


© Inner Diameters 


BORING. For rough boring, MADISON Roughing 
Bars are available in sizes to properly handle the com- 
plete range of MADISON Rough Boring Cutters. %, 
Only MADISON features Free Cutting Action and A , 
One-Screw Adjustment. 


for Diameters 1” and up 


REAMING. For finishing a hole to size with close 
tolerance and good finish, use the MADISON Ream- 
ing Tool. The MADISON features of Interchange- 
ability, Adjustability and Controlled Float are inher- 
ent in every MADISON Tool. 


DEEP HOLE DRILLING. For producing truer, more 
accurate, finer finished holes, in one operation from 
the solid through gun-drilling techniques, use MADI- 
SON Deep Hole Drilling Tools. Unexcelled for both 
deep and shallow drilling applications. 


TREPANNING. Where relatively large diameters are 
to be produced from solid stock, use MADISON 
Trepanning Tools. Through solid-core removal, fast- 
er cycle time, saving of material and reduction of 
horsepower requirements are realized. Depth of hole 
is unlimited. 


ROLLER BURNISHING. To obtain a mirror-smooth 
burnished surface in any cylindrical bore, regardless 
of length, use MADISON-FAESSLER Roller-Burnish- 
ing Tools. Micrometer adjustment. Self feeding. 


Quick, simple operation. for Diameters 14” to 12” 


GAGING. For checking the accuracy of the hole pro- 
duced, use MADISON Adjustable Boregages. Sets 
available in individual combinations or to cover the 
complete range of holes. Speeds gaging operation, 
cuts gage inventory cost. Ease of setting provides for 


rapid change in size or tolerance. for Diameters 3/,” and up 
Write ~~ “inner diameters are our business” 
Madison > Boring and 


Reaming Tools, Deep Hole Drills, 
Trepanning Tools, Adjustable 
Boregages, and Faessler Roller- 
Burnishing Tools. 


MANUFACTURING CO. 
INDUSTRIES INC. 
-FAESSLER TOOL CO. 


DEPT. TE, MUSKEGON, MICHIGAN 
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Multi-Flex 
quiz for design << 
@ngineers who want 
greater freedom of design 


WHAT ARE U. S. 


MULTI-FLEX 
PRODUCTS? 


They are accordion-like, tubular rubber products that have a versa- 
tility and an adaptability impossible to duplicate in connections made 
by conventional methods. Produced by United States Rubber Com- 
pany, they are made of natural or synthetic rubbers—with or without 
cotton, asbestos, glass or nylon fabrics. With few exceptions, all U. S. 
Multi-Flex products are made to order for specific applications. 


MULTI-FLEX 
PRODUCTS ARE 
CIRCUMFERENTIALLY 
CORRUGATED! 


WHAT ARE SOME 
EXAMPLES OF 


MULTI-FLEX 
PRODUCTS? 


This gives flexibility, rigidity, and the ability to take movements in 
axial extension and compression. Other qualities are: 
« Resistance to crushing and fatigue ¢ Resistance to extremes of 


. temperatures, abrasives, corrosives, oil, water, and grease ¢ High 


travel ratio. 


Above are shown only six of the various styles of U.S. Multi-Flex boots. Because Multi- 
Flex boots are custom-made, THEY CAN BE “TAILORED” TO MEET THE EXTENSION, 
COMPRESSION AND DESIGN REQUIREMENTS OF ALMOST ANY APPLICATION. 


WIDE 


APPLICATION 


FOR 


MULTI-FLEX! 


June 1956 


Mechanical Goods Division 


In industry: Multi-Flex boots are used for rams in hydraulic presses 
making grinding wheels or other abrasive materials; on adjusting 
screws in grinders and machine tools; for guide rods in mechanical 
stamping presses; for reciprocating parts and for pistons and worm 
gears in a multitude of applications; for any hydraulic cylinders and 
other reciprocating parts requiring protection. 

Any maker of equipment with moving parts which need protection 
should investigate U. S. Multi-Flex®. For engineering advice, get in 
touch with any of our 27 District Sales Offices, or write us at Rocke- 
feller Center, New York 20, N. Y. 
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SHAPES 


HOT ROLLED TO YOUR EXACT SPECIFICATIONS 
save time, save metal, save machining 


The differenee between 
making this 
steel part... << 
from 
this... | 
or from 
this... 

is 4.46 lbs. <A 


of steel | 
and DISSTON 
HOT ROLLED STEEL SHAPES 
make the difference! 


Why machine the steel parts you need from bar stock? 
Why use expensive forgings? Why not let Disston hot roll 
a steel shape to your exact specifications . . . a steel shape 
that approximates the finished part? You pay for less metal. 
And you also cut your scrap losses and machining costs. 


These steel- and labor-saving shapes can be rolled in a 
variety of forms (a few are shown above) and in a variety 
of steels. Special shapes and standard sections are avail- 
able in Alloy, Carbon, Tool and Stainless Steels. 


Talk over your requirements with a Disston representa- 
tive. He'll be glad to work with you to develop the Disston 
Hot Rolled Steel Shapes that offer you the greatest econ- 
omies. Just call or write our Steel Sales Department. 


Henry DISSTON DIVISION 
H. K. PORTER COMPANY, INC. 
692 Tacony, Philadelphia 35, Pa. 
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NBEXG-JACOBSON 


DIFFERENT 


VALVE 
BODIES 


MACHINE 


DRILLING 


HOLLOW MILLING 


REAMING 


TAPPING 


THREADING 


MACHINE INCLUDES MANY PRACTICAL QUICK-CHANGE FEATURES 


By the use of interchangeable jaws 
on the hydraulic-clamping fixtures, 
and by the use of some rotatable 
heads — this single machine is ar- 
ranged to handle five different types 
of brass valve bodies. The machine 
finishes each valve body complete 
except for the seat operations; it 
does hollow milling, drilling, and 
reaming on the ends, then taps or 


threads where required. Since some 
of the valve outlets are tilted instead 
of straight, two of the side units are 
arranged with rotatable angular 
mounts inside of angular housings— 
to present the spindles either straight 
or angularly as needed. Two of the 
vertical tapping units are mounted 
on rotatable flanges and equipped 
with different lead screws, so the 


change from one pitch to another 
can be accomplished rapidly. In 
addition to these and other features 
which reduce down-time, the ma- 
chine has a capacity of 400 to 500 
valve bodies per hour —all-in-all a 
very efficient and versatile piece of 
production equipment! Be sure to con- 
sult Rebhnberg-Jacobson whenever you 
have a production problem. 


REHNBERG-JACOBSON 
MANUFACTURING CO. 
ROCKFORD,ILLINOIS 


DESIGNERS, ENGINEERS 
MANUFACTURERS AND 
PRODUCTION CONSULTANTS 


June 1956 
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“Magnamatic” is the only “One-Shot” type of 
Controlled-Torque screwdriver-nutrunner that 
has proven itself in two years of heavy-duty 
“on the line” service in industry! Typical of 
hundreds of satisfied users is a large mid-western 
company, whose 40 “Magnamatic” 
Screwdrivers-Nutrunners have: 


Reduced bit breakage to 1/20th 

Reduced production delays 

Reduced rejects caused by damaged work surfaces 
Reduced noise levels from 83 to 68 db. 

Minimized screwdriver maintenance 


The instant a “Magnamatic” air-driven 

screwdriver-nutrunner reaches desired 

torque its automatic “One-Shot” clutch 

shifts to neutral. There’s no harmful 

hammering, impacting or ratcheting to run 

fasteners past proper tightness and to 

damage surfaces, break bits, burr screw ~ CAPACITIES: 

heads, strip threads or shear fasteners. 
And “Magnamatic” is Quiet .. . clutch 

buzz is eliminated and exhaust noise is 
muffled by a new principle of baffling. For 
complete details call your Chicago 
Pneumatic sales office or mail coupon. Chicago Pneumatic Tool Company, Dept. M-34 
Chicago Pneumatic Tool Company, 8 East 44th Street, New York 17, N. Y. 


8 East 44th Street, New York 17,N. ¥. Ci Please send me FREE booklet SP-3165 
“Magnamatic™ Case Histories 


C Please send me “Magnamatic” Bulletin $P-3126 


CO Have representative call 


Chicago Pneumatic 


Pneumatic Tools * Air Compressors * Electric Tools * Diesel Engines 
Rock Drills * Hydraulic Tools * Vacuum Pumps « Aviation Accessories 
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PROTECT METAL 
TOOLS & PARTS 
IN SHIPPING, 
HANDLING 
OR STORAGE 


STRIPPABLE 
PROTECTIVE COATINGS 
provide 
RUST PREVENTION OE 
* CUSHION PROTECTION SLIT...1TS Off 
HERMETIC SEAL 


Crystal clear for instant identification or inspec- 
tion. Low cost — reusable. 
Government approval to Spec. JAN C-149. 


Write for special introductory offer or send 
samples for free evaluation. 


BISCHOFF CHEMICAL CORPORATION 


102 MAIN STREET, IVORYTON, CONN. 


MULTIPLE TOOL HOLDER For Boring Mill 


Four cuts in one operation. Each tool set 4%” ahead 
for turning, thus removing excessive stock in minimum 
time. Tools DROP FORGED of H.S. or cobalt steel. 
Also carbide tipped when required. 


Send for catalog. Service engineers will 
gladly co-operate with you on tooling. 


THE APEX TOOL & CUTTER CO., SHELTON 16, CONN. 
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... THE TOOL HOLDER 
MAKES A BIG DIFFERENCE 


On tapping and r ing jobs, there are two 
big advantages in using a Ziegler Tool Holder 
as compared with ordinary tool holders. 


First, it shortens set-up time because it auto- 
matically corrects inaccuracies up to 1/16” 
on the diameter in the alignment of the work 
with the spindle. 


Second, it reduces spoilage losses from over- 
size and bell-mouthed holes because it enables 
the machine to turn out work that meets the 

" highest standards of precision, even though the 
set-up may be faulty. 


If you want to see for yourself what a difference 
the Ziegler really makes, get one to use on your 
next tapping or reaming job. 


PROMPT DELIVERY 


W. M. ZIEGLER TOOL COMPANY 
13574 AUBURN DETROIT 23, MICH. 


WRITE 
CATALOO 


FLOATING HOLDER 


Taps «xd Reamers... 
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DYKEM 
STEEL BLUE 


ckage is 
itted with 
Bakelite cap holding 
soft-hair brush for - 
plying right at benc' 
metal surface ready for 
layout in a few minutes. 
| The dark blue background 
makes the scribed lines 
_ show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for sample 

on company letterhead 

THE DYKEM COMPANY 
2303D North St. «+ St. Louis 6, Me. 
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4 AR * MILLING FERS 
expensive jigs 
‘Masters of A Thousand Set-ups and fixtures 


Hold any shape stock aligned 
with miller, shaper, drill press or 
tapper. Famous for key-way 
setups. Value proven in large 
and small shops. 4 sizes 


Write for illustrated folder 


WALTER W. FIELD &. SON INC. 


39 HAYWARD STREET, CAMBRIDGE 42, MASS 


USE READER SERVICE CARD; INDICATE A-6-272-2 


USE READER SERVICE CARD; INDICATE A-6-272-5 
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THE MOST IMPORTANT REQUIREMENT IN GAGING 


The basic design of the Dimensionair is different from that of any other Air Gage. It “repeats” 
measurements precisely and constantly hour after hour because — 


1. The Dimensionair’s balanced air system cancels in the magnifying-measuring side of the system. 
out pressure variations which might affect it and Rather than introduce a variable here which would 
cause errors. make a fixed system impossible, Federal offers two 
2. Unlike other air gages, there is no adjustment magnifications which answer practically every re- 


quirement. These magnifications are 2500 to 1 and 
5000 to 1. In this way, Federal achieves a stability 
which cannot be approached by other air gages. 
3. Because the magnification is fixed, the scale is 
linear and the graduations can be accurately 
calibrated. 

4. Hence, with no adjustment to change the mag- 
nification and affect the stability, only a single 
master is required. 


| 
| 


Try 


Check a Dimensionair yourself right in your 
own plant. Compare it with your present air 
gages. 

a. Check it for stability or “repetition”. Do 
this frequently and over long intervals, 
always using the same master. Avoid tem- 
perature effects (excessive handling, direct 
sunlight, etc.). Notice how quickly you can 
set the gage to zero. 

b. Check its calibration using any number 
of masters. Confirm the fact that only one 
master is needed. See how dependable the 
Dimensionair really is. 


Ask us or our salesmen to let 
you try a Dimensionair 


Federal Products Corporation 
6196 Eddy Street, Providence 1, R. I. 


Ak FEDERAL 


_ FOR RECOMMENDATIONS IN MODERN GAGES... 
\ Dial indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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American, 10 ton, 48” stroke, 
horizontal broaching machine 
with automatic continuous 
broaching cycle. 


' PARTS FED AND EJECTED AUTOMATICALLY ON INCLINED CHUTE. 


(O7GTO 


As cycle starts, split vee drops and part rolls into 2 Broaching stroke begins. Retaining jack drops and 
broaching position. H second part rolls into hold position. 


+ 


Broaching stroke completed. Split vee drops ond Broach carriage returns. Retaining jack drops and 
part is ejected. second part rolls against split vee. 


Whatever degree of automation is 


included in your production plan- 
Thrust bushings on the clamping 
mechanisms seat in the |.D. of the ning, if it involves broaching or 


rotors’ fan sections. Simply by machine assembly, American engi- 
hanging these bushings and adjust- : 
ing the chute guides horizontally neurnp cos help you greatly. 
and/or vertically, rotors of varying "Phone or write us details. 
diameters and thicknesses are 
broached on the same machine. 


Ask for Catalog No. 450 


BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 
tee Protcaan First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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more about AUTOMATION by 
Broaching I.D. of | 
rotors boosted to » | 
ee Nae | 
| XO) (0) —(0)-6. 
MACHINE BROACHES DIFFERENT ROTOR SIZES 
: SUNDSTRAND 


Complete! 
ALL NEW! / 


Stocking Distributors in All Important Industrial Areas 


ACE DRILL BUSHING CO., INC. 
5407 Fountain Ave., Los Angeles 29, Calif. 


| 
| 
| 
| 


Please send FREE catalog No. G 


NAME 


ADDRESS 


COMPANY NAME 


COMPANY ADDRESS 


NAME OF PRESENT BUSHING SUPPLIER: 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-275 275 
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Contains entirely new SIMPLIFIED hs 
ORDERING section having necessal 
technical data for he Not-Ground 
bushings. Covers ove} PA | ) ASA nd ACE } 
Standards, Micro and Sup lt 
pages include data on ACE-LOK Bushings 
: tor embedment, Convel ) Table 
and Quantity Prices ye Tore “AR 
a more comprenensive Dri Bushing 
Catalog. Write for your free copy and 
name of nearest dealer. 
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LAkewood 1-7125 
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GUARANTEED 


accurate 


Balas Collets are guaranteed accurate 
te .00! run-out per inch of bar exten- 
sion from the collet. You get a free 
replacement or your money back if 
they're not. 


de pen dable Shown in the top illustration is a 1% inch 


Balas Collet. Note the special design and 
: manufacturing quality. Below it is another 
Balas Collets are guaranteed for one brand of collet. The threads were pulled off 
year not to pull off at the threads or the body. Imagine the damage caused, the 
your money refunded or a new collet. time lost and the money wasted. 


You can save money and avoid grief 
by using Balas Collets on all your 
machines. There's no premium for 
these fine collets and you're sure of 
long, trouble-free performance. Insist 
on Balas... you can’t buy better. 


THE BALAS LINE INCLUDES: 
Master Collets and Pads « Pushers and 
Feed Fingers « Master Pushers and Pads 
Ejector Collets Conventional Collets « 
Carbide-faced Stock Stops for B.&S. 
Machines « Collet Sleeves and Chuck 
Nuts for B.& S. Machines. 


BA LAS COLLET MANUFACTURING CO. 


Cleveland 14, Ohio 


REPRESENTATIVES: George Britton, Brockport, N. Y.; Bert Lewyn, Atlanta, Georgia; L.R. Christiansen Co., Moline, Illinois; 
Eug ene H. Cooper Co., Hopkins, Minn.; Tri-Tex Machine & Tool Co., Houston, Texas; Fuchs Machinery & Supply, Omoha, Neb.; 
Harris Frederic & Co., Inc., Shreveport, La.; Machine Tool & Supply Co., Tulsa, Okla.; Hoffman Baumruck Co., Philadelphia, Pa.; 
Hunker & Dixon, indianapolis, Ind.; Tom Scott, South Bend and Elkhart, Ind.; Shively Bros., Inc.; Flint and Royal Ook. Mich; 4 
Coast Tool Co., Oaklond, Colifornia; Harvey A. Wolff, Milwaukee, Wisconsin; A. C. Behringer, Inc., Los Angeles, California; : 
$.8. Martin Co., Cleveland, Ohio, Morris Machinery Co., Newark, New Jersey; Paul & Dudley, Glendale, California; 

John S. Pettit, Madison, Conn.; L. E. Rogers Co., Chicago, Ill.; Scott Special Tools, St. Louis, Mo.; Tool Speciolists, Westbury, N.Y.; 

Arthur Williams, Beaverton, Oregon; iver J. Esb Co., Denver, Colorado; T.M. Welborn Co., Greenville, South Carolina; 
The L.C. Keir Co., Seattle, Washington; State Sales & Service, Detroit, Michigan; Alexander & Orlick, Ltd., Brantford, Ontario. 
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SPECIAL EX-CELL-O MACHINE 


Drills and Counterbores 


Rocket Nozzles Hour 


Here’s another Ex-Cell-O solution to a hard-to- 
handle machining job. Rocket nozzles are small, 
tough steel forgings. For the drilling and counter- 
boring operations—shown in diagram—critical 
dimensions must be held. 


Ex-Cell-O designed and built this special machine 
with a trunnion fixture that indexes through eight 
stations. Two Standard Ex-Cell-O Slide Type 
Hydraulic Power Units—one for drilling, the other 
for counterboring—actuate the multiple spindle 
heads. Features of the machine include simplified 
design, high productivity, safety and sturdiness. 
. . . When you're faced with a tough machining 


problem, call in Ex-Cell-O. 
port. The rocket sotzle tough forged 
steel; Iocetion oF Reles to each other 


DETROIT 32, 


EX-CELL-O for PRECISION FACTURERS OF PRECISION MACHINE Toots GRINDING 2 
CUTTING TOOLS ¢ RAILROAD PINS AND BUSHINGS © DRILL JIG BUSHINGS 


E X=CELL-O 


j Ry: 
at 
s diagram shows the progressive 
operations. At station 7, parts are. g ; | 
automatically ejected. 


JOB FACTS 
Piece—Motor Sheave 
Material—Cast iron 31/2" long, 759” 
diameter 


Operations — Machine arranged for 
double indexing to complete both 
ends of piece simultaneously. 26 
operations (13 on each end) includ- 


tedling ened Maximum production, at lowest cost piece, is 
throughout. sured because of: 


GREATER TOOLING FLEXIBILITY. the reat it 
of Aem2-Cridley sound basie desigti; 


DOUBLE INDEXING .. . which Tete you finish “both 
ends of the piece at one time, more accurately, with less 
handling—as fast as modern tools cam take, 


Machine—8 inch 8 spindle Acme-Grid- 
ley chucking automatic. 


more @houl 


en chucking jobs. “somes only from COMPLETE LINE 


cme 


THE NATIONAL ACME COMPANY, 193 EAST STREET, CLEVELAND 


SALES OFFICES: © Wewetk Mew Jerssy Chicoge  Dctroit 27, Michigan 


_8 SPIN KER... 
you get h advantages 
{= 


